


(Wits 


Arithmetie 
‘Werroitah 


MARCH « 1958 
To Tell—or Not to Tell 
CAROLINE HATTON CLARK 


Commercial Games for Arithmetic 
DONOVAN A. JOHNSON 


Twenty Methods for Improving 


Problem Solving 
ROBERT H. KOENKER 


Divisibility and Prime Numbers 
PAUL YEAROUT 


Casting Out Nines and Other Numbers 
LUCY E. DRISCOLL 














THE ARITHMETIC TEACHER 


a journal of 
The National Council of Teachers of Mathematics 


Editor: Ben A. Sue.tz, State University Teachers College, Cortland, N. Y. 

Associate Editors: MARGUERITE BRYDEGAARD, San Diego State College, San Diego, 
Calif.; E. GLenapine Gis, State Teachers College, Cedar Falls, lowa; Joun R. 
Crark, New Hope, Pa.; JosepH J. Ursancex, Chicago Teachers College, 


Chicago 21, IIl. 
All editorial correspondence, including books for review, should be addressed to the 
Editor. Advertising correspondence, subscriptions to THE ARITHMETIC TEACHER, 
and notice of change of address should be sent to: 


The National Council of Teachers of Mathematics 
1201 Sixteenth St., N.W., Washington 6, D. C. 


Entered as second-class matter at the post office at Washington, D. C., June 21, 1954, under act of 
March 3, 1879. Additional entry granted at Menasha, Wis. 
Orricers OF THE NATIONAL CouNCIL: 

President: Howard F. Fehr, New York, N. Y. 

Executive Secretary: M. H. Ahrendt, Washington, D. C. 

Past President: Marie Wilcox, Indianapolis, Ind. 

Vice Presidents: Donovan A. Johnson, Minneapolis, Minn.; Laura K. Eads 

New York, N. Y.; Robert E. Pingry, Urbana, Ill.; Alice M. Hach, Racine, Wis’ 


Directors: Clifford Bell, Los Angeles, Calif.; Annie J. Williams, Durham, N. C.; 
Robert E. K. Rourke, Kent, Conn.; Jackson B. Adkins, Exeter, N. H.; Ida May 
Bernhard, Austin, Tex.; Henry Swain, Winnetka, IIl.; Phillip S. Jones, Ann 
Arbor, Mich.; Philip Peak, Bloomington, Ind.; H. Vernon Price, Iowa City, 
Iowa. Recording Secretary: Houston T. Karnes, Baton Rouge, La. 

Tue Arrrumetic Teacuer is published six times per year, in October, November, December, 

February, March and April. The individual subscription price of $3.00 ($1.50 to students) in- 

cludes membership in the Council. Institutional Subscription: $5.00 per year. Single copies: 50¢ 

each. Remittance should be made payable to the National Council of Teachers of Mathematics, 

1201 Sixteenth St., N. W., Washington 6, D. C. Add 25¢ per year for mailing to Canada, 50¢ per 

year for mailing to other foreign countries. 














Table of Contents 


Page 
To Tell—or Not to Tell... 2.2.22... cece eee eee Caroline Hatton Clark 65 
Commercial Games for the Arithmetic Class........... Donovan A. Johnson 69 
Twenty Methods for Improving Problem Solving........ Robert H. Koenker 74 
Divisibility and Prime Numbers................-00++ee005: Paul Yearout 79 
Casting out Nines and Other Numbers...............-.+- Lucy E. Driscoll 82 
Improving the Mathematical Competency of Teachers in Training....... 

DE Dtil bbb esd ne cernesensoe geeese cere cseveuedad Wilbur Waggoner 84 
The Neglected Role of the Decimal Point.............. Francis J. Mueller 87 
Meaning for Multiplication of Fractions.............. Hazel Ward Hoffman 89 
The Pledge of an Arithmetic Teacher................+++-- Fay M. Layne 90 
ED no oo a cccceavesecsboscecrecageseesces Bob Cross 92 
How Profitable Is the Usual Problem Work in Arithmetic?.Guy M. Wilson 94 
Understanding Meanings in Arithmetic................. David Rappaport %6 
A Short Method of Long Division. ...............+2+-00+ Ruby S. Hassell 100 
ES cia hv sc ie cccceneveccecesseseesesnensesenehessene 78, 102 
Something New to Try................ cece e eee eeeees Arnold F. Torrance 103 


BPD SPD WP GIPRIOS, .. wwe ccc cncecccvcccosccccecs George Janicki 103 




















ess 


tw 
lea 
lea 
CON 
ite! 
me 
apy 
dig 
cla: 


» rea 


iter 
be 

chi 
the 


> iter 
e usa 
e car 


by 


© iter 


' ind 
© iter 


SCO} 


S hoy 


ie OW! 








THE ARITHMETIC TEACHER 


Volume V Number 2 
: March 1958 





To Tell—or Not to Tell 


CAROLINE HATTON CLARK 


New Hope, Pennsylvania 








[' THE PUPIL is to get optimum benefit Learnings Associated with the 

1 from his arithmetic instruction, it is Number Six 

, essential that the teacher distinguish be- 1. Almost all childsen enter school with 
tween what elements of a topic the child jnitial learning about six; they have heard 

. . — - — — mn ey a and spoken the word “six.” They probably 

¢ ' oy oo oe ed to analyze, to dis- have been taught to do rote counting to ten 

. cover, to deduce. This paper presents 15 5, beyond—that is, they can say number 

r items that enter into the over-all develop- 


words in order without regard to groups of 
objects. When they say the word “‘six,”’ or 
any other number-word in such counting, 
it has no meaning. They may also have used 
the word “‘six” in rhymes, songs, or games. 
And of course, for all children, “‘six years” 
is the magic age when the school door opens, 


‘ment of the number six. (Similar items would 

'— apply in the development of any other one- 
——— es nr . . . 

digit number.) The reader is invited to 

~——w |p, classify each of the6@items. When the 

| reader encircles the ‘“‘D” placed after an 

item, it will mean that he considers this to 


‘ eg phase of learning he would help the — jut they have little comprehension of the 

5 child arrive at mainly by Depuction. On meaning of being “six years old.” To most 

* the other hand, if he considers a learning hijdren it is the birthday that comes after 
5 it at is dictate . 

- em to be one that is dictated by cultural 916 has been five years old for quite a long 


usage sc ¢ : — . ¢ ‘ ‘ Z 
ge, is arbitrary, and one that the learner es 





32 cannot deduce, the reader can so indicate 2. Rational counting to ten and beyond 
I fe Sonne Sesns aay tae both oy a ere 
Te |, sits : , points to objects in order as he says the 
89 | >". number names, realizing that the last num- 
0 F A table is given at the end of this article per named tells the number in the group. At 
92 | 4 indicating the writer’s classification of each this point, 6 apples, or 6 pennies, or 6 chil- 
94 © item. The table is not to be regarded as a dren, or 6 counters, 6 dots, or 6 of anything, 
96 JF score card, but the reader may wish to see take on meaning. The child is guided to 
- | how much agreement there is between his abstract the common quality of such groups 


03 | own classifications and the writer’s. —that is the number in the group. T or D? 
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3. In learning to count, he also begins to 
recognize the series aspect of six. He senses 
that a group of six always has one more in it 
than a group of five, and one less than a 
group of seven. This learning builds readi- 
ness for understanding the processes of addi- 
tion and subtraction. T or D? 

4. Simultaneously the child is becoming 
able to recognize groups of objects up to six 
without counting. He first recognizes one, 
two, or three objects in any arrangement of 
pattern. Four, five and six objects are most 
easily recognized without counting in these 
patterns: 


e.h6©°8 e. 668 ee0e 
@ 
e @ ®@ e eee 
or 
e @ 
ee. h6©°8 
e ..° T or D? 


5. Recognizing the written symbol ‘‘6” 
may come next. He sees the figure 6 all 
about him—on a page of his book, on the 
calendar, on the clock, on a price tag, on 
the television dial, etc. Gradually, he comes 
to associate it with a corresponding group of 
objects, and to assign it to its proper place in 
a series with 5 and 7 as its nearest neighbors. 
T or D? 

6. Following closely may come the writ- 
ing of the symbol *6”. T or D? 

7. A “taking apart” and “putting back 
together”’ of a group of six objects is a usual 
next step. The pupil discovers, and verbal- 
izes the discovery, that 6 objects may be 
separated into groups of 1 and 5, 2 and 4, 
3 and 3, or 2 and 2 and 2. Almost simul- 
taneously he comes to appreciate that when 
he puts these subgroups back together again 
he always has a group of 6. T or D? 

8. The above grouping of objects leads to 
the recording of the subgroupings within a 
group of six, first in dot pictures, as 


and then in symbols: 3 and 3 are 6. T or D? 


9. About this time, the pupil may learn 
to read the word symbol “‘six.”’ T or D? 

10. The skill above is closely followed by 
learning to spell and write the word “‘six.” 
T or D? 

11. As the child progresses, many com. 
mon social uses of six begin to impress him: 
a nickel and a cent make six cents; a half 
dozen eggs is six eggs; soft drinks come in 
cartons holding six bottles; etc. T or D? 

12. As a result of many activities such as 
those described in points 7 and 8 above, the 
pupil discovers important number relation- 
ships like the following: 

@ 5 and 1 are 6, so 1 and 5 are 6. 

@ If I take 5 from 6, I have 1 left; if I take 1 from 

6, I have 5 left. 
@ 3 and 3 are 6, so 3 and 2 are 5. 


@ If I take 3 from 6, I have 3 left; if I take 4 from 
6, I have only 2 left. T or D? 


13. Now the child is ready to be taught 
some arithmetic vocabulary (words stand- 
ing for arithmetic ideas). He learns to as 
sociate the word ‘‘add” with “counting on” 
or “putting together” of groups or numbers, 
and finding how many there are all to 
gether. 

He discovers that when he needs to find 
the answer to such questions as these, he can 
do so by adding: 

@ John has 4¢. Ted has 2¢. How many cents 

have they together? 

@ Bill had a cent. He found a nickel. How much 

money had he then? 


The word “subtract”? will be associated 
with finding the answers to such problem 
situations as: 

@ Finding how many are left? 


Jim had 6¢. He spent 4¢. How many cents 
did he have left? 


@ Finding how many more are needed? 
Tom wants to buy a 6-cent whistle. He has 
4¢. How much more does he need? 


@ Finding how many are gone? 


Ned had 6¢. He lost some. He has only 4¢ 
left. How much did he lose? 


@ Finding the other number. 
There are 4 children in the Clark family. 


Four are boys. How many girls are there’ 
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In each 
should recognize that he is dealing with: 


of the above situations, the pupil 


(a) A known whole group 
(b) A known subgroup 
(c) The other subgroup; the one he wishes to find 


The unknown subgroup is found by sub- 
tracting the known subgroup from the known 
whole group. It is productive for the learner 
to be given practice in identifying these 
three elements in varied problem situations. 
Learning aids such as the following help the 
child sense the need and convenience of sub- 
traction: 

As children count, drop one-by-one, 6 
counters into a box. Reach into the box, and 
withdraw 2 counters. Show the children the 
2 counters, and ask, ‘“‘How can we find the 
number left in the box without counting 
them?” 

A variation of this practice is to withdraw 
ina closed hand an unspecified, unknown 
number of counters. Then have a child look 
into the box and count the number left. Ask, 
“How can we find how many counters I 
have in my hand without counting them? 

The learner will also come to realize that 
he can subtract to find the difference, as in: 


Joe has 6¢. Sue has 4¢. How much more has Joe 
than Sue? How much less has Sue than Joe? 


In situations like this, he 
mentally superimposes Sue’s 
4¢ on his 6¢; sees that 4¢ asa 
“known part” of his 6¢, and 
subtracts to find the “‘un- 
known part,” (the difference) thus obtaining 
answers to the question, ‘‘How much (or 
many) more?”’ or “How much (or many) 
less?”” 


000000 


0000 


At a later date, his vocabulary will be 
similarly extended to include the words 
“multiply” and “‘divide”’ in association with 
3 twos and 2 threes, 6 ones and 1 six. T or D? 

14. To facilitate written records of think- 
ing, arithmetic symbolism and algorisms 
forms of writing examples) are introduced 
next. The child learns that this sign (+) 
tells him to add. 4+2 are 6 means 4 and 2 
are 6. The sign (—) tells him to subtract. 


He is taught to read 6—4 is 2, as 6 take 
away 4 is 2. 


Likewise 4 says to him, ‘‘Add the 4 and 


+2 the 2” 


And 6 says to him, “Subtract the 4 


—4 from the 6.” 


At a later date the signs +, —, = take on 
the names of plus, minus and equals in ex- 
pressions such as 5+1=6, and 6—5=1. 
T or D? 

15. The child learns to use the symbolism 
and algorisms learned above in the solution 
of problems. For example he writes 2 to re- 


x 
6 


cord his thinking in finding the answer to 
this problem: 


Jane has 2 big dolls and 4 little dolls. How many 
dolls has she in all? T or D? 


Practicing and Testing for Recall 


By this time in his study of “‘six”’ the child 
has discovered and rediscovered, applied 
and related the following addition and sub- 
traction facts with sums and minuends of 6: 





5 1 4 i 
+1 45 [+2 +4 | +3 
6 6 e 44.8 
| 
6 6 | 6 6 | 6 
—5 -1 |-4 -2 | -3 
1 5 2 4 | 3 
It is now time for him to determine 


whether he has memorized these facts of 6, 
so that they will function most effectively in 
problem solving and in more complex com- 
putations. When he sees or hears ‘‘4 and 2,” 
his immediate response should be 6, without 
recourse to counting or other discovery 
methods. For the first time he now drills for 
recall of facts. He should be tested frequently 
and helped to keep a record of those facts on 
which he needs more practice. He should be 
stimulated to reach his goal of mastery of 
the facts by competition with his past per- 
formance rather than by competition with 
the work of other pupils. 
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WRITER’S CLASSIFICATION OF IrEMs 1-15 





10 | 1m | 12) 13 | 14] 15 








Poe eet eis |e 8 | 9 | 1 
T |T&D| D |T&D|T&D| T | D p|T|T |rap| p p |T&D. T | D 
Postscript textbook, or some other pupil. ‘‘Telling” has its 


: sae place, as Mrs. Clark points out, but it is apt t 
Unfortunately, many teachers use the I sacrifice one of the primary aims of education and 


approach for aspects of learning, when the that is to teach people to think for themselves. It js 


. just as important to practice thinking as it is to prac. 
“DD” approach could be used. They believe 2. ote P pte or 
tice for memory of a pattern in computation. And) to 


that the “T” approach is more economical _ the place to begin thinking is in the very lower 
of time for both the learner and the teacher. _grades. A high order of insight into a teaching situa. 


: “oar es a tion is demanded in order to know when to “tell” 
It is the writer’s opinion, however, that the and when not to “‘tell’? and this ideally applies tof mi 


alleged economy is invalid. In situations  jndividuals and not to groups of children. Fre 
where the ““D” approach can be and is em- quently, the best help a teacher can give is the least 


: ‘ . “a ae help that is necessary. We may not agree totally 
ployed the resulting learning is more enjoy- with Mrs. Clark’s judgment as to which items are} to 


able, more permanent and leads to greater basically ‘‘telling’’ items but we must respect her 
resourcefulness in mathematical thinking. point of view when she urges that we do much more 
“deducing” with out pupils. There are levels of 

Eprror’s Note. The traditional method of in- deduction, at certain stages it is desirable to use the} gal 
struction is centered largely in ‘“‘telling” instead of | Socratic method while at other times the steps should 


of 


n “thinking” and “deducing.”’ Actually it matters not be made obvious to the pupil. Let us remember ve 
little whether the “telling” is done by a teacher, a to encourage children to practice thinking. rel 
do 

Reading Numbers Modernized a 

“Four and twenty blackbirds baked in a as six and twenty thousand ’8 hundred fou xe 
pie” reveals a form of number which is a and twenty. How ridiculously awkward a 
bit archaic and no longer in use except from _Let’s modernize our “‘teens’”’ too! tic’ 
thirteen to nineteen. However, in other To modernize our “teens,” instead df 
languages this old form is still good usage reading 16 as sixteen, it should be read teen cer 
and seems not in question. In German one six, just as four and twenty is now read on 
meets still, “vier und zwanzig”, “drei und twenty-four, omitting the “and.” We woul} ;. . 
achtzig’’, as well as “‘dreizehn’”’ and “‘vier- then count: nine, ten, teen-one, teen-two, ai 
zehn”’ for 24, 83, 13 and 14, respectively. teen-three, etc.—to teen-eight, teen-nine, me 


In modern English we have changed all twenty, twenty-one, etc. Then 16,814 like} (¢. 
numbers from 20 to 100 to the normal order 26,824 would be read teen-six thousamf 4. 
of reading, the tens digit first and all digits eight hundred teen-four. Not only woulé 
in order. However, we are still archaic in such a modernization of our reading numbers 





the teens, since here we reverse the order. make sense logically, but teaching number cs 
For example, in 16,814 we read sixteen would be simplified too. of 
thousand 8 hundred fourteen. In ancient Contributed by me 
times 26,824 would have been similarly read H. C. CHRIsTOFFERSON F jhe 
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Commercial Games for the Arithmetic Class 


Donovan A. JOHNSON 


University of Minnesota, Minneapolis 


6 Ape AND PLEASURE ought to be 
combined with instruction in order 
to make the subject more interesting. There 
should be games of various kinds such as a 
game played with different kinds of coins 
mixed together. ‘There should also be prob- 
lems connected with boxing and wrestling 
matches. These things make a pupil useful 
to himself and more wide awake.”—Plato 
Even as Plato proclaimed, some learning 
of arithmetic can be accomplished through 
games. Games are usually considered a 
recreational activity. They are a means for 
releasing boredom or tension. Games break 
down barriers between strangers and quickly 
establish a friendly group spirit. At the same 
time games may be a way to learn to follow 
rules, to be cooperative, to be observant, or 
to practice diligently. Games also give par- 
ticipants a chance to develop restraint, to 
contribute as a leader and follower, to ac- 
cept responsibility for individual as well as 
group action. However, learning arithmetic 
is not all a game. Other types of individual 
and independent group activities are obvi- 
ously essential. But the variety and activity 
of a game may break up the monotony so 
frequently present in practice or drill lessons. 
Unquestionably the key to learning arith- 
metic is through meaningful experiences and 
practical applications. However, the skills 
of computation need to be nurtured by a 
variety of systematic practice and drill. Thus 
the total approach to learning arithmetic 
uses meaning, practice, and application. 
The meaning of numbers, the understand- 
ing of a process, the mathematical structure 
involved precedes the practice. Practice then 
is the part of the learning process which 
builds accuracy, efficiency, and retention. 
Purposeful practice in the right amount at 
the right time will help build the arithmeti- 
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cal competence that business, science, indus- 
try, and education are demanding. Arith- 
metic games are ideally suited for a syste- 
matic program of practice. However, games 
can serve a variety of functions in your class- 
room, such as: 


@ Build desirable attitudes towards arith- 
metic 

e@ Provide for individual differences 

@ Provide appropriate ‘‘homework”’ for 
parent-child activity 

@ Make practice periods pleasant and suc- 
cessful 


Right now there are a great variety of 
arithmetic games available from commer- 
cial publishers. Most of these games are 
available at school supply stores or toy 
stores. They are usually attractive and dur- 
able with complete playing instructions in- 
cluded. Of course you can make up a 
variety of games with flash cards or number 
cards. However, the convenience of com- 
mercial cards makes them highly desirable. 
Try them sometime. You will be pleasantly 
surprised with the vigor pupils will exhibit 
in learning combinations in order to win a 
game instead of working problems to win 
the teachers favor. 


Commercial Arithmetic Games 


PRIMARY NUMBER CARDS AND 
COs ic SS RS Ce $1.00 
This set consists of sheets of cardboard with num- 

bers and number patterns printed on them. The 

cardboard is to be cut into cards and made into 
games for self testing of addition and number con- 
cepts. 

Hai anp McCreary Co. 


COMBINATIONS ARE FUN $1.00 
This game consists of 8 brick houses, each house 
has 13 windows. Addition problems are on the 
windows and the answers in the house. 
PALFREYS SCHOOL Supply Co. 


; 
: 
} 
: 
f 
7 
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NE ee Fda Dn'n dw slaw pidncd ed vee acs $1.10 
each game 

1. Set A. Addition and Subtraction 

2. Set B. Division and Multiplication 

The game has 60 cards, 15 books of four cards 
each. A book consists of a fraction, a decimal, a 
per cent, and a division all having the same value. 
The object of the game is to complete as many books 
as possible, 

Sevr-TEACHING FLASHERS 
SELF-TEACHING FLASHERS........ $1.10 
each set 

1. Set A. Addition and Subtraction 

2. Set B. Division and Multiplication 

The 81 cards for this game have combinations of 
numbers for games with groups of 3 to 10 pupils. 
The pupil giving the right answer of the flashed 
card, receives that card. The number on the top of 
the card is always the answer to the combination 
on the reverse side of the card. 

Secr-TEACHING FLASHERS 


Y WITH NUMBERS, I WIN...... 


1. Addition for ages 5-7 
2. Addition for ages 6-8 
3. Subtraction for ages 5-7 
4. Subtraction for ages 6-8 
5. Addition for ages 7-9 
6. Addition for ages 8-10 
7. Subtraction for second grade 
8. Multiplication for ages 9 and up 
9. Short Division for ages 9 and up 
10. Multiplication for ages 10 and up 
11. Short Division for ages 10 and up 
12. Short Division for ages 10 and up 
13. Multiplication for ages 10 and up 
14. Multiplication for ages 10 and up 
15. Multiplication for ages 10 and up 
16. Short Division for ages 10 and up 
17. Short Division for ages 10 and up 
18. Short Division for ages 10 and up 
Each deck consist of 25 pairs of cards. Each pair 
consists of a card with a problem in black and a 
card with a numeral answer in red. The object of 
the game is to match correctly the number com- 
binations and answers. 
EXcCLusIVE PLAYING CARD COMPANY 


ARITHMETIC DOMINOES.......... $1.25 
Each domino of this game has a number on the 
blue side and a matching addition fact on the reverse 
red side. The number on the blue side is given as a 
figure, a series of dots, and as a word. The addition 
fact on the red side is given in dots with the answer 
as a figure and a word. Directions are given for five 
games which give practice in counting, adding, 
writing numbers, reading numbers, making number 
families and representing addition facts visually. 
Tue ARITHMETIC CLINIC 
NUMBERLAND SPECIAL (Addition 
$1.50 
each game 
OLD WOMAN IN THE SHOE (Sub- 
traction facts) 


PARKING LOT (Multiplication facts) 
ROUND-UP (Division facts) 


These games consist in matching number com- 


binations with the answers. The answers are dressed | 


up to represent train cars, children, autos or cattle 
so as to stimulate child interest. 
IDEAL SCHOOL Supply Co. 


MY ARITHMETIC TEACHER....... $1.15 

The number combinations for addition, subtrac- 

tion, multiplication and division are given on a 

cardboard base. The answer is made concrete by 

having the player put pegs in holes associated with 
the answer to a number combination. 
Tue ARITHMETIC CLINIC 


oS © 9 ne ee $1.25 
(1) Addition Game each set or 
(2) Subtraction Game $4 .50 


(3) Multiplication Game for complete 

(4) Division Game set 

Each game contains large cards each containing 
16 number facts. Smaller cards contain all the 
number facts on the larger card. The game is played 
like Lotto with the smaller cards being claimed by 
stating the number fact and covering this fact on 
the players large card. 

THE GARRARD PREss 


$2.00 


each set 


Ot ae 
(1) Addition and Subtraction 
(2) Multiplication and Division 
(3) Fractions 
This game is a variation of Binge to provide 

practice in number combinations when a Quiz card 

with a number combination is selected at random 
and held up, the players cover the current answers 

on their cards with a marker. Each set contains 41 

master cards, 126 Quiz cards, and markers. 

MiLton-BrRADLey Co. 


eee 
(1) Addition and Subtraction 
(2) Multiplication and Division 
This is another variation of Bingo in which the 
call cards are numbers representing answers t 
number combinations. The players cover the prob 
lem for which the caller gives the answer 
KeEeNnwortuy EpucaTIONAL SERVICE 


$1.00 
each game 


$1.50 
(1) For Addition each set 
(2) For Subtraction 
(3) For Division 
(4) For Multiplication 
Each set contains four boards, one for each player, 
and 108 number blocks. The number blocks art 
used to complete problems on the pupil boards. The 
score for the game is the sum of the correct answers 
CHAMPION PUBLISHING Co. 
ee ee eee . $1.0 
This is an arithmetic Bingo game in which th 
players cards have numbers that are answers 
problems on call cards. 
PsyCHOLOGICAL SERVICE 
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SPINNO 

Dials with number combinations for addition, 
subtraction, multiplication or division may be 
mounted on a cardboard base. As the player gives 
the answer to a combination he can turn a dial with 
a slot to check whether he has given the correct 
answer. 

Joun C. Winston Company 


NR oie eravese sinun'ss ga: dma 
(1) Addition and Subtraction 
(2) Fraction 
(3) Multiplication and Division 
These games are similar to Bingo. Play consists in 

matching answers on the playing card with fractions 

or multiplication or division problems drawn at 

random. A spinning device is included to lend 

variety to the method of selecting problems. 
Imout 


$5.25 


each game 


SPINNER FRACTION PIE GAME.... $2.95 
each game 
SPINNER FRACTION SQUARES GAME 
Six 3-inch rubber fraction pies or squares cut in 
halves, thirds, fourths, sixths, and eights serve as 
parts to make wholes. Fractions are written on sec- 
tions of the spinner which is used to select fractional 
parts. 
CREATIVE PLAYTHINGS 
ADDO $1.50 
each game 


MULTO 
I'hese games resemble bingo in that the players 
have cards with nine numbers which represent sums 
or products. The problems are on call cards which 
a Banker selects at random. 
KENWORTHY EDUCATIONAL SERVICE INC. 


COMBINATIONS ARE FUN... $1.00 
Chere are eight “brickhouses”’ in a set, each house 
containing 13 windows. An addition problem is 
printed on the outside of each window. The answer 
to the problems is given inside the house when the 
window is opened. 
KENWORTHY EDUCATIONAL SERVICE INC. 


a ee PR | $1.50 
This set contains charts and markers for 25 
players. Games for group play are based on the 
multiplication and division facts. 
THE PLAway GAMES 


SUM FUN $1.50 
Numbers of ten multi-colored cubes are used to 
build runs of consecutive numbers and sets of like 
numbers. The scoring requires the addition, sub- 
traction or multiplication by one digit numbers. 
KrarEG GAMES 


TIMES SQUARE.... $2.75 
set of four 
games 
This game consist of call cards, markers, and 
game cards similar to those used in Bingo games. 
There are four types of call cards which make it 
possible to play four games namely Times Square, 


Divvy-Up, Add-A-Lad, and Anchors Away. As 
indicated by these titles the games involve the com- 
binations for multiplication, division, addition and 
subtraction. 

KRAEG GAMES 


MAKE ONE $1.00 
To “Make One,” the players put together fraction 
cards to percent cards, or both combined, to make 
a whole unit. Each card has a section of a circle 
shaded to represent the value of the fraction of 
per cent written on the card. 
THe GARRARD PREss 


ADDI-FAX $1.50 


each game 


MULTI-FAX 
FRACTI-FAX 

The object of these card games is to make “‘faxs”’ 
or “‘books” containing three cards. In Addi-Fax 
these books are two addends and the sum; in Multi- 
Fax, two factors and the product; in Fracti-Fax, a 
fraction, a decimal and a per cent all three of which 
are equivalent. 

THE PLaway GAMES 


pe Ee ee ere $2 .00 

Number Tiles and a Playing Board similar to 
Scrabble are the pieces used for this game which 
acquaints children with essential arithmetic tools 
while they play. Play consists of the most advanta- 
geous placing of Tiles in combination with others on 
the Board to total a multiple of some number se- 
lected by the players. Thus, the game gives practice 
in addition and multiplication. 

Capaco-E us, Inc. 


MATH MAGIC Bhan girghes $3 .00 
MATH MAGIC features 3 games EQUALIZE, 
ANALYZE, and MINIMIZE which involve mathe- 
matical thought processes, Number Cards, Symbol 
Cards, and numbers pre-determined by an Indicator 
Dial showing all of the 53 Factorable Numbers, 
which can be obtained by multiplying Factors 2 
through 12, are used interchangeably. EQUALIZE, 
ANALYZE AND MINIMIZE promote skill in 
addition, subtraction, multiplication and division 
for the imaginative manipulator of numbers. 
Capaco-E us, Inc. 


ADD-A-GRAMS.... eee $1.00 
This game consists of number blocks and plus 
blocks. The game consists in arranging the blocks 
to build sums in cross-words fashion. 
PALFREYS SCHOOL SuppLy Co. 


FRACTION FUN $1.50 
The pieces for this game are circles or fractional 
parts of circles. The game consists in calling for 
fractional parts of different denominators to com- 
plete one whole unit circle. 
PALFREYs SCHOOL Supp.y Co. 


NUMBER FUN.. $1.25 
This game consists of 150 interlocking cardboard 
tiles and four racks to hold the tiles. The players 
build a series of arithmetic problems by adding 
interlocking numbered tiles. 
PALFREYS SCHOOL SuppLy Co. 
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LOSE YOUR SHIRT................ $2.95 

Somewhat similar to Scrabble, this game uses 
card board tiles with numbers and computation 
symbols. The object of the game is to build com- 
putation examples that will combine to give the 
player a very large scrore. Each player has his own 
game sheet on which to build his examples. 

Tue Quantum Corp. 


ELECTRIC QUIZBOOK 

This is a simple electrical device that flashes a 
light when a question and its answer are touched 
simultaneously with pointers. The cards with the 
problems and matching answers may be written 
to fit any topic being studied. The wiring is readily 
charged without tools so that the order of the 
answers may be varied. It is operated with a single 
flashlight cell and is completely safe. Wiring the 
board is a simple exercise in electric circuits. The 
complete set includes all parts and an instruction 
handbook. 

Mope ts or INnpustry, INc. 


Directory of Publishers 


ARITHMETIC CLINIC 
4502 Stanford Street 
Chevy Chase, Maryland 


Capaco-E us, Inc. 
Merchandise Mart 
Chicago, Illinois 


CHAMPION PUBLISHING Co. 
612 North Second Street 
St. Louis, Missouri 


CREATIVE PLAYTHINGS 
Herndon 
Pennsylvania 


ExcLusIvE PLayiInc CARD COMPANY 
Chicago 5, Illinois 


GARRARD PREss 
123 West Park Avenue 
Champaign, Illinois 


HaA.i AND McCreary Co. 
Chicago, Illinois 


IDEAL ScHOOL Supp.y Co. 
8322 Birkhoff Avenue 
Chicago 20, Illinois 


ImoutT 
P. O. Box 1944 
Cleveland 6, Ohio 


KENWORTHY EDUCATIONAL SERVICE 
138 Allen Street 
Buffalo 3, New York 


Krarec GAMES 
4500 Shenandoah Avenue 
St. Louis, Missouri 


MILTON-BRADLEY Co. 
Springfield 
Massachusetts 


MobeE Ls or INpustry, INc. 
2100 Fifth Street 
Berkeley, California 


PALFREYS SCHOOL SupPLY Co 
7715 East Garvey Boulevard 
South San Gabriel, California 


Tue PLaway GAMES 
C. N. McRae 
Unadilla, New York 


PsYCHOLOGICAL SERVICE 
4402 Stanford Street 
Chevy Chase, Maryland 


QuantTuM CorPORATION 
1885 Marshall 
St. Paul, Minnesota 


Se_F-TEACHING FLASHERS 
4402 South 54th Street 
Lincoln 6, Nebraska 


Joun C. Winston Co. 
1010 Arch St. 
Philadelphia, Pennsylvania 


Write to these publishers for catalogs with new 
games and current prices. 


Using Arithmetic Games in the 
Classroom 


The success of an arithmetic game, like 
any classroom material or technique, is 
highly dependent on how it is used. If an 
arithmetic game is to serve a real function 
it should be used at the right time, for the 
right purpose, in the right way. 


1. Select a game according to the needs of the 
class. The basic criteria is that the game 
make a unique contribution to learn- 
ing of arithmetic that cannot be at- 
tained as well or better by any other 
material or technique. The material of 
the game should be closely related to 
that of the regular classwork. What 
ever game is selected should involve 
important skills and concepts. Major 
emphasis should be on the learning of 
concepts or skills rather than on the 
pleasure of playing the game itself. 
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Use the game at the proper time. If games 
are to make the maximum contribu- 
tion to the learning of arithmetic they 
should be used at the time when the 
ideas or skills are being taught or re- 
viewed. However, many teachers pre- 
fer to use games after completing a 
topic, on the day before a vacation, or 
during the pupils free time at noon, in 
study periods or homerooms. Others 
use them during days of heavy absence 
due to storms, concerts, or excursions. 
Some teachers use them as rewards for 
work well done while others use them 
for remedial work. Usually games 
should be played a relatively short 
time so that pupils do not lose interest. 


. Arrange the game situation so that ALL 


pupils will be participating in every play. 
Even though only one person is work- 
ing on a certain problem at a given 
time every team member must be re- 
sponsible for its solution too. Games 
must also avoid embarrassing the per- 
son who cannot solve a problem. Keep 
comments positive, commend good 
work rather than making unfavorable 
comparisons. Whenever possible pu- 
pils should compete with their peers, 
and should be working on material ac- 
cording to their ability. 


. Plan and organize the game carefully so that 


the informality and excitement of the setting 
does not defeat its purpose. Teach the 
playing of games in a planned, organ- 
ized way as you would present other 
activities. Have all the materials at 
hand so that the game can proceed in 
an orderly fashion. When a new, com- 
plex game is being played, start with a 
few essential rules and then add other 
rules as they are needed during the 
game. Use a few practice plays to help 
get started. Then expect good work, 
as neat and accurate as regular class- 
work. Pupils may referee the competi- 
tion as well as play the game. Before 
beginning the game the participants 
should be instructed on the purpose of 
the game, the rules of the game, and 


the way to participate. Often the pu- 
pils can establish ground rules, so that 
everyone (including the teacher) may 
enjoy the activities. “Coaching” or 
**kibitizing’’ should never be allowed. 
The loss of points for the breaking of 
rules will usually be sufficient to main- 
tain appropriate behavior. Avoid the 
choosing of team members by pupil 
captains so that low ability pupils will 
not be embarrassed 
choice. 

5. Emphasize the responsibility of learning 
something from the game. Follow-up ac- 
tivities such as discussions, readings, or 
tests will emphasize this responsibility. 
As the teacher, evaluate the results by 
asking yourself how successful the game 
was in promoting desired learning. 


by being last 


Epiror’s Note. Donovan Johnson has pointed 
out the values that can be found in good arithmetic 
games. He also says that games alone will not 
suffice to teach arithmetic. He has listed many of 
the commercial games that may be obtained. He 
does not evaluate them. Much depends upon how a 
game is used. In the hands of one group of pupils 
it can be a waste of time while with others and with 
the guiding spirit of a good teacher much of value 
can be derived. For most normal youngsters, the 
study of arithmetic should be interesting, enjoyable, 
and respected. A good game can be a powerful 
stimulant. But games need not be commercial: many 
good games are adaptations developed by teachers. 
Put a little fun in your teaching, it may pay big 
dividends. 


Grades 1 to 3 


The Montclair, New Jersey public schools 
have printed an interesting booklet which 
teachers give to parents during the second 
report period which takes the form of a con- 
ference between parent and teacher instead 
of a regular report card. In twelve pages, 
the primary grade child is characterized and 
the main goals in each of the subject areas 
are listed. The schools want the parents to 
know what is expected of pupils in these 
grades and have found this to be a good 
method of giving the information. Readers 
may obtain a copy for 15¢ by writing to 
Robert E. Gitelman, 22 Valley Road, 
Montclair, N. J. 





Twenty Methods for Improving 
Problem Solving 


Ropert H. KoENKER 
Ball State Teachers College, Muncie, Ind. 


per cent of the arithmetic problems 
adults face in their everyday experi- 
ences are solved by estimating and not 
by paper and pencil. Frequent exercises 
in estimating answers to computations, 


[™ FOLLOWING SUGGESTIONS for im- 
proving problem solving in Arithmetic 
have proven to be of value by research 
and/or classroom practice. 


1. Use the Whole Method of Attacking Prob- 





lems. There are several different methods 
of attacking a problem; however, in 
general it is best for the child to read 
through the problem and understand it 
as a whole first rather than as a series of 
parts. When using the traditional formal 
analysis method of solving a problem, a 
child reads the problem so analytically 
that he may miss the whole point of the 
problem. Formal analysis stresses the 
facts and figures before the child under- 
stands what the problem is about. The 
outmoded cue word approach to prob- 
lem solving whereby the child looks for 
the word that tells him to add, subtract, 
multiply, or divide is a mechanical non- 
meaningful approach to solving a prob- 
lem. The recommended whole approach 
leads to understanding and thinking 
better than the formal analysis or cue 
word approach. However, with some 
children these latter two approaches to 
solving a problem may prove of some 
value in some instances. 

. Estimating Answers to Problems Before 
Solving. Estimating the answer to a prob- 
lem before solving it causes the child to 
think through the problem. Estimating 
the answer also reduces the chances of 
the child’s obtaining a “wild’’ answer, 
and gives him the necessary experience 
he needs in working with round num- 
bers. Furthermore approximately 85 
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such as follow, will definitely aid the 
child in estimating answers to arithmetic 
problems. 

EsTIMATE THE ANSWER: 

(1) 195 is about: 90, 100, or 110? 





(2) $5.98—$2.19 is about $3.00, $4.00, 
or $5.00? 
(3) 72—37 is about: 50, 40, or 30? 








(4) 38¢X6 is about: $2.00, $1.80, or 
$2.40? 





. Diagramming Problems: Diagraming a 


problem many times will clarify the 
problem in the child’s mind, as well as 
to help him solve it. Furthermore, if a 
child can properly diagram a problem, 
this will show the teacher that he under- 
stands what he is doing. It must be 
realized that diagraming a problem is 
not necessarily the most mature method 
of solving a problem, but with many 
children it is a necessary step toward 
such maturity. Following are two ex- 
amples of solving problems by dia- 
graming: 
(1) If an apron takes } yard material, 
how many aprons can be made out 
of six yards of material? 
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(2) Carl had 15 marbles. He gave 7 
marbles to his brother Bill; how 
many marbles did Carl have left? 


a as gave Bill 
s 
e ° e 
had left 


Dramatizing Problems. Many times it is 
of value to dramatize problems. Drama- 
tizations can be made by the teacher, 
pupils, or both. Such dramatizations 
are not only of great interest to children, 
but also make the problems more realis- 
tic. Problems, dealing with units of 
measure; money; and objects such as 
marbles, spools, and beads lend them- 
selves readily to dramatizations. 


. Orally Solving Problems. The oral solution 


problems as a class or group exercise 
each day for ten minutes is a very worth- 
while technique for improving problem 
solving. In solving oral problems the 
child must size up the problem as it is 
read to him. He cannot keep referring 
to it, and since paper and pencil are not 
used he must focus his thinking on the 
problem and come up with a solution. 
Oral problems must include numbers 
that are small enough for mental com- 
putations. However, some oral problems 
could be worked by rounding off num- 
bers so as to get an estimated answer 
only. Following are illustrative prob- 
lems that could be worked readily with- 
out the aid of paper and pencil: 

(1) Carl had $1.50; how many 3¢ 
stamps could he buy? 

(2) Bill is 8 years old. He is four times 
as old as his brother. How old is his 
brother? 

(3) Twenty-five boys and thirty girls 
were at the picnic. How many chil- 
dren were there in all? 

Encourage Children to Work Problems Using 

Different Methods. Working problems 

using different methods causes a child 

to think quantitatively. If the child 
works problems using different methods 


. Differentiating Problems for the 


it will also tend to show him the inter- 
relationships that exist in our number 
system. For example, multiplication 
problems can be solved by addition, 
and division problems can be solved by 
subtraction. A child will eventually 
want to solve a problem by the shortest 
correct procedure, but again a child 
should understand that some problems 
may be worked in more than one way. 
Furthermore, one method of solution 
may have meaning to one child, while 
another method of solution may be more 
meaningful to another child. To illus- 
trate, the following problems may be 
worked by three different methods, all 
of which are correct: 
ProBLeEM: If apples were selling at 3 for 
10¢, how much would 9 apples cost? 


Method 1: Find the cost of each apple 
and multiply by 9. 


10¢+3=33¢; 31¢x9=30¢ 


Method 2: If 3 apples cost 10¢ then 9 
apples would cost three times as much 
or 30¢ 

Method 3: Finding the answer by pro- 
portion. 


3:10 as 9:x%, 3x=90, x=30 


Various 
Ability Levels. Numerous studies have 
shown that there are wide differences in 
arithmetic ability at any grade level. 
Therefore, it is advisable to differentiate 
or individualize instruction in problem 
solving as much as possible. No doubt 
there will be some problems for all to 
work, but in general, problems should 
be differentiated as to difficulty so as to 
meet the various ability levels within a 
class. 


. Making up Problems. It is many times 


necessary to supplement the problems 
found in a book by having the teacher 
and/or pupils make up arithmetic prob- 
lems. Such problems should be realistic 
and could grow out of class activities in 


science, social science, hygiene, etc. 
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Many times the children will want to 
make up original problems dealing with 
their out of school experiences. Prob- 
lems of this type could deal with buying 
at the store, playing games, taking a 
trip, etc. A good arithmetic program 
should also include units of instruction 
such as “Telling Time,” “Our Weather,” 
“Healthful Foods,” “The Air Age,” 
etc. Many problems will grow out of 
such units of instruction. 
An Understanding of Arithmetic is Pre- 
requisite to Problem Solving. It is obvious 
that many children fail at problem 
solving in arithmetic because they lack 
the arithmetical background necessary 
to do the required computations. A 
child who is skillful in arithmetic and 
understands the number system and its 
interrelationships will be more success- 
ful in problem solving than a child who 
lacks these understandings. Further- 
more, a child who is skillful in arith- 
metic can devote his time to the prob- 
lem itself since he understands how to 
solve the needed computations. 
Using Concrete Objects and Devices in Solv- 
ing Problems. Such aids as play money, 
tongue depressors, bead counters, abaci, 
fraction boards, etc., are invaluable to 
the child in finding the answers to prob- 
lems. These aids and devices not only 
add meaning and understanding to 
arithmetic, but also greatly stimulate 
and motivate the child. 
Going Over Assigned Problems with Chil- 
dren. It seems advisable that the teacher 
should read and discuss with the chil- 
dren certain of the assigned arithmetic 
problems before the pupils attempt to 
work them. In one study it was found 
that such a procedure proved of signifi- 
cant value, particularly for the average 
and below average students. 
Checking or Proving Answers. Besides esti- 
mating the answers to arithmetic prob- 
lems it is many times advisable to have 
the child check his work. It is also of 
value to have the child prove his work 


13. 


14. 


either by using another method, or by 
using concrete aids and devices. Check- 
ing answers reduces errors. 
answers shows that the child 
stands what he is doing. 
Working Problems without Numbers. In 
working problems without numbers the 
child tells what method(s) would be 
used to solve the problem. Here the 
child is not distracted by numbers and 
can focus his attention on the method of 
solution needed. A child can do many 
of these problems in a short period of 
time. Following are illustrative prob- 
lems: 


Proving 
under- 


(1) Jim knows how much money he 
earned in four weeks. How would 
he find his average weekly earnings? 

(2) Jane knows how many yards of rib- 

bon she needs and the cost of each 

yard. How can she find how much 
the ribbon will cost? 

Bob knows how many marbles are 

in each of two boxes. How would 

he find how many marbles he has 
in all? 

Solving Problems with Irrelevant Facts. 

Having children solve problems with 

irrelevant facts causes them to examine 

critically all the details before solving. 

Sometimes the children may be asked to 

find the irrelevant facts, other times 

they should be asked to solve the prob- 
lem and in so doing avoid the irrele- 
vant facts. Following are illustrative 
problems that contain irrelevant facts: 

Underline the irrelevant fact in each 

problem: 

(1) A farmer had 120 chickens. He sold 

80 of them at $1.40 each. How 

much money did he receive? 

Bill had 36 marbles, Jim had 24 

marbles, and Carl had 30 marbles. 

How many marbles did Bill and 

Carl have together? 

Mary had $10.00. She bought a 

a pair of shoes selling originally for 

$6.00 on sale at “1/3 off.’ How 

much did she pay for the shoes? 


(3) 


(2) 


(3) 
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Finding Missing Facts in Problems. Give 
children problems to solve that require 
other facts or data before they can be 
solved. Such problem exercises cause 
the child to do a higher type of thinking 
than is required by the typical type of 
arithmetic problem. The children may 
be asked to give the facts needed that 
are not included in the problem, or they 
may work problems of this type by 
supplying the missing facts first. Follow- 
ing are illustrative problems that have 
missing facts: 

Find the missing facts: 

(1) Bill bought 3 yards of canvas at 
35¢ a foot. How much did the 
canvas cost? 

(2) Mary is 4 feet tall. Her sister, Annie, 
is 44 inches tall. How much taller is 
Mary? 

(3) Jeff sold 4 bushels of tomatoes at 
75¢ a peck. How much money did 
he take in? 

Finishing Incomplete Problems. Another 
way to improve problem solving is to 
give children incomplete problems 
which they are to finish. Following are 
illustrative examples of incomplete 
problems which the children are asked 
to complete and then solve: 

(1) Frank had $20.00. He bought a pup 
tent for $14.95. 

(2) There are 12 months in a year. 
Susan saved 50¢ a month. 

(3) There are 36 children in the third 
grade, 29 children in the fourth 
grade, and 41 children in the fifth 
grade. 


]. Stressing Careful Reading of Problems. If a 


child does not read well or is a careless 
reader, he no doubt will experience 
difficulty in solving arithmetic problems. 
It is necessary for the teacher to stress 
reading during the arithmetic period. 
However, the reading skills required to 
read arithmetic problems are different 
from the reading skills required for ordi- 
nary recreational reading. Stress should 
be placed on the careful, fact finding 
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type of reading needed in reading prob- 

lems during the arithmetic period. 

Developing an Understanding of Arithmetic 

Vocabulary. Studies show that a good 

understanding of arithmetic vocabulary 

and terminology is definitely related to 
success in problem solving. It is best 
that a child learns the vocabulary and 
terminology of arithmetic while work- 
ing problems; however, some vocabu- 
lary exercises will prove of value. Fol- 
lowing are some illustrative exercises in 
arithmetic vocabulary or terminology: 

(1) To find the sum of two numbers 
means to: subtract, add, multiply, 
or divide? 

(2) To find out how many times one 
number is contained in another 
number we: add subtract, multiply, 
or divide? 

(3) Which number is the product? 
12X8=96 

(4) What does C.O.D. mean? 
(5) Write the sign for per cent. 
Stressing Neatness of Work. An analysis 
of children’s computational errors would 
show that many errors are made because 
the computations are not neatly ar- 
ranged. The following division error 
was made due to careless arrangement 
of numbers: 


170 

a 
The teacher should see to it that chil- 
dren write their numbers large enough 


and keep them arranged in neat order. 


. Mixing Problems of Different Types. It is 


not advisable to have problems ar- 
ranged so that they require the same 
fundamental operation for solution. 
Problems arranged in such a manner 
lead to mechanical, routine thinking. It 
is a better practice to mix up the arith- 
metic problems in a series so that they 
call for different fundamental opera- 
tions in their solution. 
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Summary 


In summary, it must be pointed out that 
not all of the foregoing suggested methods 
for improving problem solving in arith- 
metic are equally effective for all age and 
grade levels. The whole method of attacking 
a problem proves most effective with inter- 
mediate grade children and with children 
of average or better than average ability. 
Diagraming problems, making up problems, 
and dramatizing problems while effective 
at all grade levels usually appeal more to 
younger children and older children with 
average or below average ability. Estimat- 
ing answers to problems and working prob- 
lems using different methods cannot be em- 
ployed until children have developed at 
least a fair degree of facility with numbers. 
Solving problems with irrelevant facts, find- 
ing missing facts in problems, and finishing 
incomplete problems are techniques that 
prove very helpful with children who are 
careless in the reading and analyzing of 
problems. The use of concrete aids in solving 
problems and checking answers to problems 
are most useful in the beginning stages of 
learning a new arithmetic process or topic. 
Lastly, working problems without numbers 
and orally solving problems are techniques 
that prove about equally effective for all age 
and grade levels, and it is highly recom- 
mended that a 10 or 15 minute daily period 
be reserved for this type of invaluable arith- 
metic instruction. 


Eprtror’s Note. Dr. Koenker has summarized 
twenty fairly standard procedures in building 
ability in problem solving and he points out that 
pupils develop as individuals and that the method 
that seems opportune for one at a given time may 
not be the best method for his neighbor in the 
classroom. A teacher should have all of these pro- 
cedures in readiness so that she can use one or more 
when the time seems appropriate. Our best general- 
ization seems to be that pupils develop in problem 
solving ability when they are given problems to 
solve and receive the helps that the occasion seems 
to demand. The better pupils, particularly, should 
be encouraged to use more than one method as an 
aid in their depth of understanding. A generous 
amount of mental-oral work is advised because that 
is so frequently the mode required outside of school, 
It should also be remembered that the steps in 
mental-oral work often differ from the steps that 
would be used in the paper-pencil technique. 


BOOK REVIEW 


Arithmetoons #2, Lowry W. Harding. Du- 
buque, Iowa: William C. Brown Com- 
pany, 1957. Paper, iii+99 pp., $1.50. 


This is a small paper bound book of 
cartoons, most of which pertain to the 
teaching of arithmetic. According to the 
foreward, the cartoons are used to emphasize 
the main idea and elicit the personal in- 
volvement of the reader. Also, the purpose 
is to soften dislike and reduce fear of the 
subject as well as to stimulate interest. The 
person who would probably appreciate its 
contents most is the professional educator, 
of course, in the teaching of arithmetic. 
However, even the elementary arithmetic 
pupil might enjoy the ideas expressed in 
some of the cartoons. Many of them would 
be of value to the parent of the elementary 
school pupil. In fact, they are varied enough 
in their scope of ideas that any person in- 
terested in education might find that at least 
some of the treatments have an appeal for 
him. 

This book contains forty-five cartoons. 
Opposite each cartoon is an explanation of 
the idea the cartoon exemplifies. Sometimes 
this is merely a statement of the idea and 
sometimes it is a quotation embellished by 
Harding. In some cases this explanation is 
helpful to the reader because the idea is not 
always readily discernible from the cartoon 
itself. 

Although most of the subjects treated 
have to do with the teaching of arithmetic, 
some pertain to such items as thesis writing, 
the educators’ use of time, teachers’ and pro- 
fessors’ salaries, evaluation and recommenda- 
tions. 

The use of cartoons to make a point is an 
excellent idea and should be more widely 
used by public school teachers as instruc- 
tional material, bulletin board displays and 
in many other ways. Mr. Harding is to be 
commended for his contributions to this 
field. Any teacher might get ideas for such 
uses from this book. 


InA Mae SILvVEY 
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Divisibility and 


Prime Numbers 


PAUL YEAROUT 
Seattle, Washington 


re an elementary discussion of some 
of the useful and interesting properties 
of numbers which are not often considered 
in elementary and secondary arithmetic 
courses. 


Factorization and Primes 


It is a peculiarity of some whole numbers 
that they can be obtained by multiplying 
together other whole numbers, such as 
15=3-5, 35=5-7, 120=12-10. Sucha num- 
ber is called composite. The parts are called 
factors or divisors (two names so as not to 
get bored!). Thus 3 and 5 are factors of 15, 
10 and 12 are divisors of 120. On the other 
hand, some numbers have only themselves 
and one as factors, like 5, 19, 31. These num- 
bers are called prime numbers (or, simply, 
primes) and play an important part in the 
study of numbers. The first few primes are 2, 
Dy Fy Bp BD Bly OO ee 

One of the first things to notice about a 
composite number is that it can always be 
factored so that all the factors are primes. 
In the examples above, 15 and 35 are 
already written this way. However, the fac- 
tors 10 and 12 of 120 can each be factored 
further: 12=3-4, 10=2-5. If any of these 
hew factors are still composite, they can 
be factored again. Thus, finally, 120 
=2:2-2-3-5. This is usually written 120 
2*-3-5. One of the basic facts of arith- 
metic is that no matter how a number is 
factored into its prime divisors, the results 
always the same. (Mathematicians call this 
statement the Fundamental Theorem of 
Arithmetic.) So, even if we start out 
120= 6-20, the final factorization will be the 
one found above. 

Sometimes it is quite difficult to deter- 
mine the prime factors of a given number. 
In fact, there are some extremely large num- 
bers for which it is not known whether they 
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are prime or composite, and others which 
are known to be composite but which have 
not yet been factored! It is possible 
simply to start out with the primes in 
increasing order and try them, but this can 
be tiresome and long, particularly when the 
given number is large. To help with this 
problem, Lehmer’s Factor Tables give the 
factors of all numbers less than 10,000,000. 
There are also a few so-called divisibility 
rules which help to determine whether cer- 
tain small numbers are factors or not: 


Rule 7. Any number is divisible by 2, 4, or 
8 if the last 1, 2, or 3 digits are divisible by 
2, 4, or 8 respectively. 

57942 has 2 as a factor, but not 4. 

57932 has 4 as a factor, but not 8. 

57832 has 8 as a factor. 

[As a matter of fact, any number is divisible 
by 2” in case the last n digits are divisible 
by 2”. But, above n=3 (2*=8) this rule is 
too much trouble to make it worthwhile. | 


Rule 2. Any number is divisible by 3 or 9 if 
the sum of the digits is divisible by 3 or 9 
respectively. 

247362 is divisible by 3, but not 9, since 


2+44+7+3+6+2= 24 


is divisible by 3, but not by 9. 
74322 is divisible by 9, since 


7+4+3+4+2+2=18 
is divisible by 9. 


Rule 3. Any number is divisible by 5 in case 
the last digit is 0 or 5. 


Rule 4. Any number is divisible by 11 if the 
alternating sum of the digits is divisible by 
11. By the alternating sum of the digits is 
meant the sum formed by putting a minus 
sign in front of the alternate digits. Thus, 
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the alternating sum of the digits of 827654 is 
8—2+7-—6+5-—4=8, 
and 7384938 is divisible by 11, since 
7—3+8—4+9-—3+48=22 


is divisible by 11. 
Also 2476386 is divisible by 11, since 


2—4+7-—6+3—8+6=0 


is divisible by 11. 

The only number less than twleve for 
which there is no simple rule is 7. For seven 
(and also thirteen) there are rules, but they 
are complicated and take almost as much 
time as the long division. 


Example: Factor 107640. 
1. First factor out any tens: 


107640 = 10764: 10. 


2. Since 64 is divisible by 4, so is 10764. 
3. Since 


1+0+7+6+4=18 


is divisible by 9, so is 10764. 
4. Since 


1—0+7—6+4=6 


is not divisible by 11, neither is 10764. 
We now know that 36 (=4-9) is a factor 
of 10764. Divide it out: 


10764 = 36-299, 


299 is not divisible by 2, 3, 5, or 11. Try 7. 
It doesn’t work. Try 13 (the next largest 
prime after 11). 299=13-23. 23 is a prime. 
Hence 


107640 = 10- 36-13-23=2-5-4-9-13-23 
= 23. 3?.5-13-23. 


Addition of Fractions 


One useful application of prime factori- 
zation turns up in the process of finding the 
least common denominator of two or more 
fractions. For instance take the problem: 

BO xtBr-oJ§ 


15 24 36 


The l.c.d. of these fractions can easily be 
found in this way: 
1. Factor each denominator into its prime 
factors. 


15=3-5, 24=2%-3, 36=22-32. 


2. The l.c.d. is the number built up by 
taking each prime which appears to the 
highest power (i.e. the most times) to 
which it appears in any one of the num- 
bers. 


l.c.d. = 23- 3?-5 = 360, 


since 2 appears to the third power in 

24, 3 appears twice in 36 and 5 appears 

once in 15. 
The next step in adding these fractions is to 
divide each denominator into the 
Again the prime factorization is useful. For 
example, to divide 360 by 15, simply remove 
the factors of 15 from the factorization of 
360 and what is left is the quotient. After re- 
moving 3 and 5 from 2’-3*-5 we have left 
23-3 =24. That is to say, 360 divided by 15 
is 24. Similarly for the other denominators. 
Then the addition is 


4-24 5-15 10 96475410 181 
~ 360 


l.c.d. 


360 | 360 360 360 


This last step can also be thought of as mul- 
tiplying both numerator and denominator 
by the proper number so as to have on the 
bottom the common This 
“proper” number can be obtained as above 
from the prime factorizations. 


denominator. 


Distributive Law 


The distributive law is one of the rules of 
arithmetic which is so basic that it is fre- 
quently overlooked entirely. The distribu- 
tive law states that in multiplying a product 
like 3(5+7) [which is usually done as 
3-12 = 36] the same result will be obtained 
if the multiplier outside the parenthesis is 
first multiplied into each of the terms inside 
and the results added: 


3-5+3-7=15+21= 36 


3(5+7) =3-5+3-7. 
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Here is one way in which the distributive 
law can be used to save effort in multiplica- 
tion: 

By noticing that 199=200—1, write the 
product 46-199 as 46(200—1), and then, 
using the distributive law, this is 


46-200 —46-1=9200—46= 9154. 


These calculations can be done mentally, 
with a little practice, and the results simply 
written down. (Try 53-298.) 
Here is another type problem: 
26?— 26-24 
In this case, the distributive law is used in 
reverse. Since 26 appears in each term, the 


same result will be obtained if the problem 
is done 


26(26—24) =26-2=52. 


This law can also be used in more compli- 
cated problems. In the problem 


(9+-14)(5+7) =23-12=276, 


remembering that an expression enclosed by 
by parentheses is a single quantity, even if 
written as a sum of several terms, we can use 
the distributive law twice, first thinking of 
(9+14) as the “outside” multiplier, and 
write the above product as a sum 


(9+ 14)(5)+(9+14)(7) 


and, using the distributive law again on each 
of these, 


9-5+14-5+9-7+14-7=45+70+634+98 
=: 276. 


In this case, there is probably more work in- 
volved in the second method than in the first. 
However, a special case of this rule is ex- 
tremely interesting. Look at 


in the above way: 
(7—5)7+(7—5)5=7-7—5-74+7-5—5:-5, 


and notice that the sum of the two middle 
terms is zero, so that 


(7—5)(7+5) =7?—5?. 


Stated in words, the difference of the squares 
of two numbers is the difference of the num- 
bers multiplied by their sum. Using this rule 
to multiply 29-31, notice that 29=30—1 
and 31=30+1. Thus this multiplication 
becomes 


29-31=(30—1)(30+1) =900—1=899, 
Likewise 
13-17=(15—2)(15+2) =225—4=221. 


This rule can also be used in reverse with 
great ease and success: 


292— 242 = (29-+24)(29—24) =53-5=265. 


Such calculations soon become easy mental 
exercises, even for grade school students. 

The introduction of these ideas (and 
others related to them) would have at least 
three advantages. First, an increase in cal- 
culational proficiency, second, an awaken- 
ing of interest in arithmetic and, possibly, 
some appreciation of its stylistic beauty and, 
finally, the establishment of a _ broader 
background on which to base the teaching 
of algebra and thus make this traditionally 
difficult transition a little easier. 


Eprtor’s Note. Mr. Yearout illustrates some in- 
teresting extensions of arithmetic that many younger 
teachers may not have encountered. In the standard 
texts of 100 years ago we found such topics as Prime 
Numbers and here we learned to add and subtract 
fractions after we have learned Greatest Common 
Divisor and Least Common Multiple. These topics 
have disappeared from most schools because the 
computational work is limited in terms of fractions 
that commonly occur in business and the trades and 
for these fractions the method of “inspection” 
coupled with a little reasoning suffices. However, we 
do have certain pupils with inquisitive minds and 
they ought to explore into the nature of work in 
arithmetic. These topics offer such an opportunity 
for gaining insight. Many people use the Distributive 
Law unknowingly when they perform an exercise 
such as 5 X$2.98 by thinking 10 cents less than 
$15.00 or $14.90. With the increased attention to 
putting more “mathematics” into the arithmetic 
for our more able pupils, we should welcome topics 
that provide an avenue for this type of study. Fre- 
quently, these pupils need a minimum of guidance 
but they should have ideas opened to them. As Mr. 
Yearout has said, the study of primes has real 
significance in more advanced mathematics. 








Casting Out Nines and Other Numbers 


Lucy E. Drisco.i 
Cook County Schools, Chicago 


W Beces PERHAPS MORE THAN ever before, 
we at least pay lip service to teaching 
for understanding in arithmetic. Too often, 
however, this “‘understanding”’ still implies 
mere knowledge of how to perform a me- 
chanical process. Checking any one of the 
four processes of arithmetic by casting out of 
nines is a good illustration of this fact; 
though, occasionally some wide awake boy 
or girl in junior high school arithmetic chal- 
lenges the teacher by asking such questions 
as: ‘Why does it work?” “Will it work with 
any other number?” These are good, intelli- 
gent questions, but questions which many 
teachers who feel rather secure in teaching 
most of the arithmetic find difficulty in 
answering. And yet, at least partial answers 
are understandable, interesting and chal- 
lenging to pupils. 

“‘Why does it work?” The full explana- 
tion requires mathematical equations be- 
yond the grasp of the students in the ele- 
mentary school. But let’s examine the inter- 
esting aspects which they can understand, 
some of which they can be helped to dis- 
cover for themselves. 

When we cast out the nines from a num- 
ber we generally do it by finding the sum of 
the digits, and then doing one of two things: 
(1) dividing the total by nine and using the 
residual, or (2) again adding the digits until 
we have a one place number, which if it 
should be 9 we “‘cast out” leaving no resid- 
ual. For example: in casting out nines from 
267,345, we find the sum of the digits to be 
27, which if we divide by nine leaves no 
remainder, or, adding the 2 and 7 gives 9 
which we “cast out”? leaving no residual. 
But, if we change the number to 367,345 


and perform the above operations we find we 
have a ‘‘1”’ as the residual. But, “Why does 
this work with 9 and not with 7 or some 
other number?” some youngster will be sure 
to ask. And the answer to this opens up a 
very interesting discussion. In every multiple 
of nine, the sum of the digits is 9 or a multi- 
ple of 9; hence, the rule for testing any 
number to find whether or not it is evenly 
divisible by 9. Many teachers call attention 
to the fact that in the “‘table”’ of 9’s the sum 
of the digits in the product is 9; but, they 
fail to indicate that the same is true for 
every multiple of 9. The only other one 
place number for which this is true is 3; the 
sum of the digits of any multiple of 3 is 
evenly divisible by 3, and this, too, provides 
us with another practical test for divisibility. 

Does it follow then, that we can check any 
process by casting out of 3’s in the same way 
we cast out 9’s? Yes, it does, and pupils are 
interested in being led to this discovery. In 
fact, casting out 3’s has some advantages 
over casting out 9’s; for example, the re- 
sidual, if any, will be only 1 or 2. 

Now, why does the casting out of 9’s and 
3’s work, but not 7? Simply because 9 and 3 
are the only integers which follow the princi- 
ple that the sum of the digits of their multi- 
ples is divisible by the number. 

However, this leads us to still other inter- 
esting “‘discoveries.”” The residual number 
we have after casting out 9 or 3 is the same 
number we would have as the remainder if 
we divided the original number by 9 or 3. 
And, if we chose to use any other number as 
a divisor, the remainders could be used for 
the purpose of checking just as we use the 
residual numbers in casting out 9’s or 3's. 
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Let’s take an example for each process and 
check by casting out different numbers by 
the division process itself. Pupils will enjoy 
experimenting with this and finding that 
“just any number” can be used in this way, 
as a means of checking. 


Addition: 7326 
(checked by 9451 
casting out 7) 3267 
1583 

21627 


Dividing each addend by 7, we have re- 
mainders of 4, 1, 5 and 1, which totals 11. 
Dividing 11 by 7 we have 1, and a remainder 
of 4. Dividing the sum 21,627, by 7 we have 
3,089 and also a remainder of 4. It checks. 


Subtraction: 21,634 
(checked by 18,523 
casting out 4) 3,111 


Dividing the minuend, 21,634, by 4, we 
have 5,408 and a remainder of 2. The sub- 
trahend, 18,523 divided by 4 is 4,630 and a 
remainder of 3. Since, in arithmetic, we do 
not subtract 3 from 2, we add a ‘*4”’ to the 
2 and then subtract 3 from 6, giving as a 
remainder of 3. Dividing the difference, 
3,111 by 4 we have 777 and also a remainder 
of 3. It “checked.” 


Multiplication: 2569 

(checked by casting 75 

out 8) 12845 
17983 

192675 


Dividing the multiplicand, 2,569 by 8, we 
have 321 and a remainder of 1. Dividing the 
multiplier 75 by 8 we have 9 and a re- 
mainder of 3. Multiplying these remainders 
—1X3, we have 3. Dividing the product, 
192,675, by 8 we have 24,084 and also the 
remainder 3. It “‘checked.”’ 


236 
251) 59346 
502 
914 
753 
~ 1616 
1506 
~ 110 


Division: 
(check by 
casting out 11) 


Checking by using 11 as the divisor: 
The quotient: 236+11 is 21—remainder 
5 
The divisor: 251+11 is 22—remainder 9 
The dividend: 59346+11 is 5,395—re- 


mainder 1 
The remainder 110+11 is 10—re- 

mainder 0 
Using these residuals for checking— 

(5X9)+0=45 
45+11=4 and remainder 1, which 


‘‘agrees” with the 1 which is the resid- 
ual in the dividend. It “‘checked.” 

No attempt has been made here to explain 
the process of casting out 9’s. That process 
has been adequately discussed in previous 
articles in THE ARITHMETIC TEACHER and in 
books on the teaching of arithmetic. The 
object here has been merely to clarify the 
principles involved by explaining what is 
really happening when we cast out 9’s and 
showing how these principles can be ex- 
tended to apply to checking with other num- 
bers as well. Pupils and teachers alike should 
find that this adds a bit of “‘spice”’ to this 
old and well known process. 


Eprror’s Nore. Miss Driscoll urges that we not 
only use checks of nines but also other numbers and 
that in doing so we give a breadth of interest and 
understanding to our work with pupils. The actual 
proofs of these checks usually is done by applying 
the principle of the “remainder theorem”? of algebra. 
But it is not necessary for pupils to understand fully 
why something “works,” it is satisfying to them to 
know that it does work. Usually some pupils will 
find examples in which these checks do not reveal an 
incorrect answer. If they do this with contemplation, 
they are at the same time developing a further 
depth of understanding of the nature of numbers in 
our system. In THe ARITHMETIC TEACHER for Novem- 
ber, 1956 Miss Moore has given a mathematical 
proof of the check by nines. The same reasoning can 
be applied to other similar checks. 








Improving the Mathematical Competency of 
Teachers in Training 


WILBUR WAGGONER 
Central Michigan College, Mount Pleasant 


O NEED NOT READ too widely in the 
educational literature of today to note 


a concern for the mathematical capabilities 
of the persons who are preparing for posi- 
tions as elementary school arithmetic teach- 
ers. ““Less than 20 per cent of prospective 
elementary school teachers understand arith- 
metic. One study of 211 teachers showed 
that 150 of them had an abiding hatred for 
it.”! The above quotation appeared in 
Parade, a magazine written for the lay pub- 
lic. A further discussion on the problem of 
competency in subject-matter of arithmetic 
teachers may be found in Problems of Mathe- 
matical Education® published by Educational 
Testing Service. This report says, “In ma- 
jority of cases an individual with ambition 
to teach in an elementary school can ma- 
triculate without showing any high school 
mathematics on his record. He can graduate 
without studying college mathematics.” 

The latter statement is not true at Central 
Michigan College. Candidates for a certifi- 
cate to teach in an elementary school must 
successfully complete Matuematics 151, 
Remedial and Functional Mathematics. 
This course is designed to alleviate any 
weaknesses in the fundamental processes of 
arithmetic, to provide the necessary mathe- 
matical tools for the work of the elementary 
curriculum, and to acquaint the students 
with some of the social and economic appli- 
cations of mathematics. 

MATHEMATICS 151 is a_ three-semester- 
hour credit course which meets five days per 
week. No credit is given the student for the 


1 Ed Kiester, ““Why Johnny Can’t Add,” Parade, 
pp. 12-17, October 7, 1956. 

2 Henry S. Dyer, Robert Kalin, and Frederick M. 
Lord, Problems in Mathematics Education, Princeton, 
New Jersey: Educational Testing Service, 1956, pp. 
12-17. 


remedial section of the course which is a re- 
development of skill in computation the 
student should have previously acquired. 
All elementary education students must take 
MarTHEMATICs 151 regardless of demonstra- 
tion of prior competency on a mathemati- 
cal achievement test. However, as soon as a 
student completes the remedial part of the 
course, he no longer attends class the two 
days of the week devoted to remedial work. 


Areas of Remedial Work 


The remedial section of MATHEMaTICs 151 
consists of eleven tests that the student must 
pass to acquire credit in the course. The 
eleven remedial tests ate: (1) addition of 
whole numbers, (2) subtraction of whole 
numbers, (3) multiplication of whole num- 
bers, (4) division of whole numbers, (5) 
common fractions, (6) decimal fractions, 
(7) percentage, (8) denominate numbers, 
(9) ratio, proportion, and averages, (10) 
geometric measurement, and (11) reading 
and writing numbers. The first four tests are 
timed tests. Two days a week are devoted 
to preparation for and taking these tests. A 
student may take each test as often as is 
necessary to achieve the desired compe- 
tency. 


Developmental Work 


The functional aspect of the course is de- 
signed to aid the student in understanding 
the nature of arithmetic so that as a teacher 
he may make arithmetic a meaningful, 
understandable subject rather than a series 
of memorized algorithms. The functional 
section of the course consists of six units. 
These units are: (1) the history of mathe- 
matics and our number system, (2) roots 
and powers, (3) measurement, (4) graphs, 
(5) statistics, and (6) applications. 
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The first unit acquaints the student with 
the history of mathematics and ancient 
number systems such as the Egyptian, 
Babylonian, Greek, Mayan, and Roman. 
Various mechanical aids to computation 
are studied from earliest counters to modern 
digital computers. The use of the abacus and 
place value charts as instructional aids is 
given considerable attention. Various num- 
ber bases such as binary, decimal and, 
duodecimal are considered so that a student 
may understand the meaning of base and 
place value. Students in MATHEmatics 151 
are expected to be able to do fundamental 
operations with any number as a base. 

The second unit introduces the student to 
factors, the meaning of exponents and pow- 
ers, and to the use of formula, approxima- 
tion, interpolation, and factoring in finding 
roots. In the unit on measurement, the top- 
ics considered are the history of measure- 
ment, accuracy and precision in measure- 
ment, mensuration formulas, the metric sys- 
tem, Pythagorean Theorem, and denomi- 
nate numbers. The students receive a rigor- 
ous treatment of the concept of approxima- 
tion in measurement. This unit covers meas- 
urement from man’s first attempt to stand- 
ardize units of measurement to the use of 
gage blocks and interferometry in modern 
industry. 

The various types of graphs, scale draw- 
ings and their applications to education, 
business, and general education are studied 
in unit four. The fifth unit teaches the stu- 
dent how to compute measures of central 
tendency, measures of dispersion, coeffi- 
cients of correlation and index numbers. 
The final unit considers the application of 
mathematics to such topics as budgets, in- 
surance, investments, taxes, installment buy- 
ing, and interest. 

Throughout the functional section of 
Matuematics 151, the emphasis is on the 
fact that mathematics is a logical, sequential 
science which can be taught as an enjoyable, 
learnable subject. Although Remedial and 
Functional Mathematics is not a methods 
Course, it is not possible to completely 
divorce a content course such as this from 


methodology. From time to time suggestions 
as to how arithmetic may be taught with 
meaning are given. 

Does such a course as described above 
improve the mathematical skills of prospec- 
tive teachers of elementary arithmetic? To 
help answer this question the “Davis Test 
of Functional Competence in Mathematics’’® 
was administered at the beginning and end 
of the course by four different instructors in 
five different sections of the class. This test 
of eighty items is based on the essentials for 
functional competence in mathematics as 
outlined by the Commission for Post War 
Plans of the National Council of Teachers 
of Mathematics. The results indicate ‘“‘the 
extent to which those mathematical skills 
and abilities considered necessary for effec- 
tive living in a modern world, have been 
acquired.”* Scaled scores of achievement 
are interpreted by percentile norms for the 
total school population at the mid year and 
the end of the year for grades nine through 
twelve. 

One hundred thirty-two students took 
both tests. The mean increase in number of 
items correct was 7.7 items. This increase is 
significantly different from zero at the .01 
level of confidence. When the hypothesis was 
tested that the increase in number of items 
correct was at least six items, this hypothesis 
could not be rejected at the .01 level of con- 
fidence. Probability limits were computed 
on the population parameter representing 
increase in the number of items answered 
correctly. Using a probability of 99 per 
cent, the probability limits were from 6.3 to 
9.0. This implies that the true mean increase 
in 99 cases out of 100 would be straddled by 
these two scores. 

The mean score at the beginning of the 
course was at the fiftieth percentile point on 
the end of the year norms for grade twelve. 
The mean score at the end of the semester 
was at the seventy-first percentile point on 
the same norms. 


* David J. Davis, Davis Test of Functional Compe- 
tence in Mathematics. Chicago: World Book Co., 1951. 
4 Ibid., p. 7. 
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It is believed that the course described 
will help to provide elementary arithmetic 
teachers who are not afraid of arithmetic, 
and who will have the requisite mathemati- 
cal skills to use their knowledge of methods 
of teaching arithmetic to teach children to 
understand, enjoy, appreciate, and use 
arithmetic. From the statistical analysis of 


elementary school teachers is not all black in the 
United States. There are many training colleges 
that are doing a fine job in two important aspects of 
the problem. These are: (a) building a background 
of understanding and of performance in arithmetic 
and (b) developing a more advanced understanding 
of important areas of mathematics that are worth- 
while to the student as an educated citizen and 
teacher. Two circumstances are troublesome: (a) the 
college training program that presumes that one 
who has studied child development will be able to 





the test scores, it is certain that the teachers teach anything expected in an elementary school J 
themselves will have a greater competency and (b) former teachers who are returning to the 

. . d dares th ti profession and who had a meager normal-school le 

2 >) — — — _ training some years ago. Of course, a knowledge of a 

than they possessed prior to taking Re- child growth and development is important to the | A! 

medial and Functional Mathematics. teacher of arithmetic just as a knowledge of phys- th 

iology is important to a surgeon but most of us th 

Eprror’s Note. The picture of training in arith- would like to have our surgery performed by one ‘ 

metic and other areas of mathematics for prospective | who has additional training specifically in surgery bi 

we 

th 

ana sais It 

ing 

thi 

Offerings and Enrollments in Science and Mathematics Pa 

Pamphlet Number 120 sys 

ten 

U. S. Dept. or HEALTH, EpucATION, AND WELFARE in 

i a ae P int 

This pamphlet of 44 pages was prepared by Kenneth Brown, Specialist for Mathematics, bie 

and Ellsworth Osbourn, Specialist for Science of the U. S. Office of Education. Mathematics se 

teachers should have a copy for reference. It is filled with charts and tables showing dn 

enrollments through 1956. The following facts are summarized in the pamphlet. we 

1. Between 1954 and 1956 the percentage of 11th grade pupils taking chemistry and f of 

12th grade pupils taking physics increased. bet 

2. The number and percentage of pupils enrolled in college preparatory mathematics f 0t 

increased from 1954 to 1956. lent 


3. Between 1900 and 1956 the percentage of total high school students taking physics J pla 
declined from 19 to 4.4, but during the same period the number increased from | °° ¢ 
98,846 to 309,600. B 

4. In 1956, of all pupils enrolled in the 12th grade of public high schools, 95.2 per cent f ‘Yst 
could have taken physics or chemistry. In other words, only 4.8 per cent did not f ™al 


have access to such a course. dos 
5. Two-fifths of the high school pupils took plane geometry, a course usually required 

for college entrance. si 
6. One hundred thousand high school seniors were in schools offering no advanced ace 

high school mathematics. unde 
7. Ninety per cent of the 10th grade pupils in the South Atlantic region took biology, oa 

but only 64.7 in the Pacific Coast region. sym 
8. The percentage of pupils enrolled in certain mathematics courses in one region was F “at. 

five times the percentage in another region. rp 


9. Four times as many boys as girls took 12th grade mathematics. that 
10. The number of schools offering neither physics nor chemistry has declined. 
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The Neglected Role of the Decimal Point 


Francis J. MUELLER 
State Teachers College, Towson, Md. 


ie MODERN APPROACH to elementary 
arithmetic places considerable empha- 
sis upon the basic structure of our Hindu- 
Arabic system of number notation. It is felt 
that upon such a foundation the algorisms— 
those rules of procedure by which we com- 
bine, separate and compare numbers by 
working with the numerals that represent 
these numbers—can best be understood. * 
It is almost trivial to state that understand- 
ing, not rote manipulation, is the keystone of 
this modern approach. 

In the early grades great care is taken to 
acquaint the student with the fact that our 
system of whole number notation employs 
ten basic digits, used singly to represent 
numbers from zero to nine or compounded 
into multidigit numerals to represent num- 
bers beyond nine. Stress is placed on the 
vital concept of place-value, so necessary in 
determining the number value for which a 
specific numeral stands. Special note is made 
of the constant 1 to 10 ratio which exists 
between adjoining places in this system of 
notation: 1 in the tens’ place is the equiva- 
lent of ten of the ones; 1 in the hundreds’ 
place is the equivalent of ten of the tens, and 
s0 on. 

But when the time comes to extend this 
system of number notation into the “‘deci- 
mal fraction” realm, we do not generally 
doso thorough a job. Because of the student’s 


* (AurHor’s Norte: Although the numeral-num- 
ber distinction used in this article is rapidly gaining 
acceptance, it is by no means universally used or 
understood. So by way of definition, at least for the 
purposes of this article: number means the number 
concept; a numeral (or number expression) is that 
ymbol or set of symbols one writes down to repre- 
‘ent the number or number concept; numerals may 
% either single-digit (as 5, 3, 7) or multidigit (as 
42, 803, 5,729); the ten symbols (0, 1,2..... 9) 
that we use either singly or in combinations to 
‘xpress numerals are called digits.) 
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previous knowledge of fractions as parts of 
wholes, coupled with his awareness of the 1 
to 10 place value ratio, he usually accepts 
readily the notion of this extension to the 
right. Before this adventure has progressed 
very far, the all-important decimal point is 
necessarily introduced. In all likelihood the 
teacher, supported by her textbook, will say 
something like: ‘‘Now we are going to need 
a mark of some kind to separate the whole 
number part of this new number expression 
from the fraction part. In this country we 
use a dot.” 

This is grossly misleading. In our system 
of number notation there really exists no 
fundamental or systematic need for a sepa- 
rator; but there is a fundamental and system- 
atic need for some kind of place-value desig- 
nator. 

When the Hindu-Arabic system of num- 
ber notation is restricted to whole-number 
expressions, there operates a tacitly ac- 
cepted convention for determining the 
value of a numeral: the digit at the far right 
is assumed to be the one’s digit (unless other- 
wise specified, as in ‘‘62 tens’’). However, 
when the scheme is extended to right of the 
ones’ place, resulting numerals no longer 
have a readily identifiable “low man on the 
totem pole”? by which the observer may get 
his numerical bearings. So something must 
be done. 

This need for a designator was recognized 
right from the beginning, from the time that 
Simon Stevin first advanced the idea of ex- 
tending the system in his La Disme in 1585. 
Though Stevin’s idea was readily grasped, 
his suggested notation was not, and a wide 
variety of practices ensued. Eventually the 
dot prevailed, though not universally. (Even 
today in certain countries of Europe, for 
instance, a comma is used; in England the 
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dot is used at a different level than is the 
practice in this country.) 

The important function of this designator, 
then, is not to separate the numeral into two 
parts but rather to single out a certain 
digit in the numeral as having some pre- 
decided place-value. And, of course, this 
key digit need not be the ones’ digit. For 
example, if somehow you know that the 
digit 8 in the numeral 382574 is the hun- 
dreds’ digit, then the place values of each 
of the other digits is immediately known. 
You know, therefore, that the numeral 
stands for 3 thousands+8 hundreds+2 tens 
+5 ones +7 tenths +4 hundredths. Nor is 
it important in this regard that the desig- 
nator occur between two digits: a dot over or 
under the key digit would be just as effective. 

It is often argued that because the decimal 
point as we use it separates the whole and 
the fractional part of the number expression, 
it provides a method of identifying a specific 
digit as having a specific place-value (i.e., 
the ones’ digit is the digit immediately to the 
left of the decimal point). To me this reflects 
a confusion of cause and effect. It would be 
much more accurate to say that because the 
place-value designator is stationed to the 
right of the ones’ digit it in effect separates the 
whole and the fractional part of the numeral. 

Whether the reader thinks this argument 
has validity or is simply much ado about 
nothing, few will deny that a singular em- 
phasis on the separator role of the decimal 
point is hazardous to a full understanding of 
the Hindu-Arabic system of number nota- 
tion. Unquestionably, a concomitant of 
this singular emphasis is the tendency for 
the decimal point to become a focal point— 
the center of balance, as it were—of the 
number expression. With the decimal point 
in this role, our complete system of number 
notation (endless places to the left and right) 
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appears to be somewhat askew: the place 
immediately to the left of the decimal point 
is ones, the place immediately to the right of 
the decimal point is tenths; the second 
places to the left and right of the decimal 
point are tens and hundredths, respectively; 
the third places to the left and right of the 
decimal point are hundreds and thousandths, 
respectively; and so on. I have heard both 
teachers and students, having observed this 
fact, remark, ‘‘Too bad, isn’t it, that the 
system isn’t better balanced?” 

But the system -zs balanced. It is beauti- 
fully symmetric, but with respect to the ones 
place, not the decimal point: the places im- 
mediately to the left and right of the ones 
place are tens and tenths, respectively; the 
second places to the left and right of the ones 
place are hundreds and hundredths, respec- 
tively; the third places to the left and right 
of the ones place are thousands and thousandths, 
respectively; and so on. In short, the focal 
point must be the ones place, not the deci- 
mal point, if the symmetry of the system is 
to be perceived. 

Consequently, if this hazard is to be 
avoided and the student is to become fully 
aware of the great internal consistency of the 
full Hindu-Arabic system of number nota- 
tion, then the designator role of the decimal 
point must be fully understood. 


Eprror’s Norte. Dr. Mueller asks that we center 
our attention on the ones’ place as the symmetrical 
balance in our writing of numbers. This can be done 
in teaching. It would give more significance to the 
names of whole numbers and decimal fractions. The 
decimal point or some similar device is needed but 
confusing conclusions are frequently drawn becaust 
the point seemingly occupies “‘space”’ in the array 
of digits. It is not uncommon to hear people argut 
that tenths are 3 places removed from tens. We 
apparently need to proceed from the use of a sep 
rator as in the case of money to a more sophisticated 
level in decimal fractions if we are to attain a high 
level of understanding. 
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Meaning for Multiplication of Fractions 


HazeL Warp HoFrMAN 
Keyport, New York 


—— IS THE MOTHER of inven- 
tion,” so says an old adage. Thus 


it isn’t until there is a real need to do some- 
thing that most of us ever get around to 
doing it. It is the teacher who teaches mul- 
tiplication of fractions who really gets down 
to finding the meaning of it when she must 
present it to her middle-grade class. Even so 
the children never find the meaning until 
they see the need. The need is self-explana- 
tory with the meaning. Since they go hand 
inhand, we frequently omit both to present 
the method alone. 

To take ? of 16 we draw 16 objects on the 
blackboard and mark off 2 of them: 





1/4 of 16=4 
3/4 of 16=3X1/4 of 16 
=3X4=12 


However to multiply 3 by 16 we take @ 
i 16 times. If necessary (and sometimes it 
, if a child doesn’t understand) we may 
draw 16%-size pieces on paper, cut them out 
and put them together. 3 16=48/4=12. 

To multiply 16 by 2 we are taking only 3 
teach of the 16 wholes, which is merely a 
‘verse statement of the above. 


89 


eVdVdO 
da Dob 
e800 
e300 


16X3/4=48/4=12 


Any of these may be interchanged in find- 
ing results but the meaning is different. The 
child may wonder why he must learn three 
methods when one would seemingly suffice. 
Thus presentation of the meaning becomes 
most important. A problem for each phase 
may help to illustrate and point out the need 
for learning the different ways of working 
these. 

In order to multiply a mixed number by 
a whole number we took out our previ- 
ously cut sets of whole circles and halves. 


34 x 2=O0OO0 x 2 
hxee=2 2980000 
B - oF ovweouoce 


‘on * * See 


When we had 2 wholes which we wanted 
to multiply by 33 we showed it in this form: 


OOX3= OOO 
OOO x3 1/2 
OOX1/2=+0 
OO00000 6 
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The multiplication of a fraction by a frac- 
tion can be shown on the flannelboard. 
When we multiply a fraction by a fraction 
we have a smaller piece, even as we had a 
smaller number when we multiplied a 
whole number by a fraction, as in the above. 

To show 3 of 3, take a one-fourth fraction 
of a circle and separate it into halves. Each 
of these halves (of the fourth) makes one- 
eighth part of the circle. Thus }X}=#. 








To find 4 of 3, take } of a circle and di- 
vide it into two equal pieces. Lay on the }- 


size pieces and note that 3 of $= §. 


y 
oy: 


Can you show that ~ of $= by dividing 
the half into fourths and then taking 3 of 
these pieces? 

This explanation may precede the teach- 
ing of the multiplication of a mixed number 
times a mixed number. For in this we change 
both numbers to fractions, even though 
improper fractions. It is not necessary as a 
rule, in beginning this study with fifth 
graders to explain in full the mechanism of 
a mixed number times a mixed number. 
However for the teacher’s benefit we present 
the following: 


24x23 =5/2X5/2=25X3 of } 


GSaGGQ0x*x AA AO On 25 x (PB 
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Epiror’s Note. Sometimes we confuse youngsters 
by our two common methods of expressing multipli- 
cation, i.e. “times” and ‘Multiplied by.” In general, 
pupils seems to grasp the idea of “‘times”’ easier than 
they do the older Latin expression. Mrs. Hoffman 
points to an important idea in teaching and that is 
the relationship of need and meaning. This may be 
taken into another avenue as the “‘need for meaning” 
on the part of pupils. It seems so sensible to illustrate 
the meaning of work with fractions and this should 
begin with the simplest concepts and extend to the 
stage when abstract work in computations has 
significance. One must be careful lest certain rather 
fanciful representations become more confusing and 
serve as a deterrent to good learning. All teacher 
have experienced the thrill that comes to a child 
(and to the teacher) when a youngster first really 
sees that multiplication involving a proper fraction 
results in an answer that is smaller than the other 
factor in the multiplication. Perhaps too many 
pupils in lower grades were told that ‘‘you always 
get more when you multiply.” 


The Pledge of an Arithmetic 
Teacher 


I will give my pupils time to think and a 
opportunity to discuss their considered 
thoughts, even though they might make 
mistakes. I know that children need prae- 
tice in thinking as much as they nee 
practice in other numerical skills. 


I will use care in selecting teaching aids # 
that understanding and effective learning 
can result from their use. 


I will organize the block of time in which! 
teach arithmetic to provide some exper: 
ence in thinking and in problem solvint 
for every child in my classroom, from th 
pupil with the most immature numeric 
concepts to the most gifted student. 


I will continually endeavor to ask the kine 
of questions and give the kinds of dire 


tions which will encourage my pupils 
think. 
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will think positively about my class and 
never make such negative statements as, 
“My class can’t do written problems.” I 
know that full understanding does not 
arrive in the mind of every child at the 
same time nor in the same way. I must 
therefore remember that even though 
every teacher before we might have done 
a superb job of teaching, the boys and 
girls in my class may vary greatly in their 
individual levels of learning and under- 
standing. My share of responsibility in the 
teaching cycle is to find out what my class 
can do and what I can do to help the class. 


will try to focus my teaching for effective 
learning. I will therefore need to help my 
pupils locate their areas of numerical 
strengths and numerical needs. Their 
needs will continually guide my planning 
of what and how to teach. 


will use special care in teaching and in 
maintaining the meaning of numbers and 
the meaning of the four fundamental 
processes. Pupils grow in their ability to 
perceive relationships and interrelation- 
ships and can profit from guidance at 
their respective levels of expanding de- 
velopment. 


| will observe sound principles of learning in 


using drill. I will first find out what a pupil 
thoroughly understands. When he needs 
help in thinking relationships, I will inter- 
pret such evidence that drill would be un- 
profitable. When relationships are clearly 
understood, I will encourage both im- 
mature and able pupils to use practice to 
help them maintain and to help them be- 
come proficient in the use of those facts 
each pupil understands. 


[must remember that I cannot teach today’s 


lesson on the basis that every pupil will 
remember and fully understand all that 
we had yesterday, all that we had a week 
ago, all that the class had last year. I may 
often have to build background to help 


my class bridge the gap between what 
they thoroughly comprehend from previ- 
ous experience and the new concepts they 
are striving to understand. 


I will plan my year’s work in such a way 


that I can feel that I have had time to 
teach arithmetic. This means that I must 
use judgment in making assignments and 
must distribute the use of my time be- 
tween group and individual needs to en- 
courage the successful growth of each 
pupil. 


I will encourage my pupils to be resourceful 


in problem solving and remember that 
the methods of thinking as well as the 
solution are important. I will also show 
appreciation for evidences of fine thinking 
and will try to provide an atmosphere in 
which the students have an opportunity 
to cultivate genuine respect for their own 
and other pupils’ inspired solutions. 


I must remember to guide my students into 


using arithmetic whenever strategic op- 
portunities occur in such areas as social 
studies, science and the other activities of 
their school day. I must also remember 
that the content of the same areas and 
activities may offer some valuable sources 
of problem-solving material for use during 
the arithmetic period. 


I will share my enthusiasm and appreciation 


for the value of elementary mathematics 
with my pupils. Since they are living in 
an increasingly more scientific world, I 
must accept some of the responsibility for 
helping them catch the vision of the many 
avenues of possibility which surround 
them, so that they can more fully benefit 
from and more fully contribute to the 
thriving cultural and economic forces of 
their time. 
Contributed by 

Fay M. LAyNe 

Elementary Consultant 

Hamilton County Schools 

Webster City, Iowa 



















ao MAIN REASON I like Math is that it 
has always elevated my opinion of my- 
self. Every time I successfully work out a 
problem, I have finished one more little 
job that lies obscured in the countless small 
tasks that mark our everyday life. It is said 
that to complete a job is one thing; then to 
do it well is another. True, but there is only 
one way to complete a Math problem, and 
that is to find the right answer. Until then 
the task is incomplete and will remain in- 
complete as a nagging marker in one’s 
brain. 

There is only one solution to every prob- 
lem, no matter how many parts it may have, 
or how many ways to find it. For this reason 
I try to keep myself from saying, ‘‘Well, it 
could be this or that.”’ The one solution is the 
right solution, and, most of the time, there 
are many, many ways to find it. Some are 
shorter and some are longer, but I try not 
to let this bother me. Short cuts are fine, but 
for the best results, I like to work a problem 
all ways possible. Many times, of course, 
time does not permit this, but when one is 
working a problem for his own satisfaction, 
I’m sure he’ll gain mathematical confidence 
by doing it both the long and short ways. 

One of the most wonderful things about 
mathematics is the tremendous number of 
fields to which it is applied. One simply can- 
not enter any sort of a respectable profession 
without a well balanced knowledge of this 
science. If I were to attempt to name the 
fields which require a knowledge of some 
math, the remainder of this page could not 
approach holding one thousandth of the 
data. Surely no one can in any way think 
that he will be able to “make it’ in life 
without the basic understanding of math 

* Bob Cross is a student in high school. He pre- 


pared this paper under the guidance of his teacher, 
Miss Blanche Mathison. 


“TI Like Math Because .. .’’ 


Bos Cross* 
Brookhaven High School, Miss. 


that is so necessary even to a housewife, | 
appreciate this science because I know it will}. 
help me whenever I call on it. I probabh 
should have said that math would help me 
to help myself, because surely math, bette 
than anything else, helps one to make hi 
mind work for him. 

There is an art to learning math, just a 
there is an art to anything one undertake 
and this art is simply, ‘“‘climbing the ladder, 
as I call it. One must grasp each rung on: 
ladder in order to climb safely to the top 
In math, too, we must grasp each rung it 
the ladder of learning. We must keep ow 
minds open and take each new thing fo 
what it’s worth now! We shouldn’t dwell i 
the past or future (especially the future), | 
think that more people fail this subject be 
cause they can’t progress with the majority 
than for any other reason. Too many peopl 
turn to the back of the text book and wor 
about the coming lessons instead of building 
a firm foundation now and adding the roo 
later. You just can’t put the roof in mid ai 
and expect it to stay there. The key is jus 
to keep up day by day, bring in the assign 
ment, and do the best you can to under 
stand the present situation. In this way yol 
can build an interest that will be invaluable 
for the rest of your life. 

You know, I’ve found that the science? 
mathematics is a subject that gives a chal 
lenge to one’s willpower. If one can kee} 
himself from letting other things interfer 
with his concentration and can make him 
self pay attention and “climb the ladder 
carefully, then he has control over himsél, 
and having self control is about the fines 
achievement attainable. Just feeling a ctf 
tain amount of confidence and_ willpowé 
can cultivate a brilliant mind and I c& 
think of no better place for this than? 
mathematics class. 
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There is one hit Pve found that many, 
many students need to know, and that thing 
is the importance of a teacher. A teacher is 
someone that really cares about what hap- 
pens to you and me. They are the only key 
to understanding any subject, and I can’t 
find a single one where a teacher is more 
needed than in math. I always find it much 
easier when I cooperate with my teachers in 
everything. 

Whenever I encounter a hard problem in 
all subjects I find it very wise to call on good 
old math for assistance. Yes, even in our 
daily problems we can use a general knowl- 
edge of mathematics and find the right 
solution. Take, for example, the family budg- 
et, banking problems, and other common 
problems that we encounter from day to 
day. Surely our balanced knowledge of 
mathematics pays off bountifully in the 
solving of these problems. Anything can be 
accomplished through good deductive rea- 
soning which we learn from a study of 
Geometry. This was proved many years ago 
by Sir Francis Bacon who said that the only 
true knowledge is that which is proved by 
deduction. 

I think a mathematical attitude is the 
most important accomplishment of math 
courses. If one can just learn to work things 
out, step by step carefully, he can progress 
without hesitation. Think of the aviator, for 
instance. Here, as much as ever, a mathe- 
matical attitude will prove invaluable. The 
pilot of a plane must think in terms of a 
math problem. If each step and action is 
carried out correctly, then the right results 
are assured. ‘Through mathematics, some 
things can be perfect, obstructed only by 
God himself, who, I’m sure, doesn’t choose 
to break a law made by himself. In order to 
get things done, we must think, act, and 
live mathematically. 

This does not mean be drab, for math is 
anything but drab. Oh no, indeed, this is a 
subject of unbounded interest and unseen 
horizons yet to be reached, and when those 


are reached, there will be others and after 
those, others, and so on through eternity. 
I’m sure anyone with a good mind of any 
sort can develop a lasting interest in mathe- 
matics. Think of the laws of mathematical 
nature involved in the solar system and all 
parts of our vast universe. Think of how the 
earth, a mass of unliving material travels 
its perfect path around the Sun without a 
flaw, and maybe some people don’t know it, 
but the Sun, too, is on a perfect course, a 
course that in a great many years will take 
us near the now bright star Vega. Although 
we travel on that course at a tremendous 
rate of speed, the distance yet to go is so 
great that Vega may not be bright, or even 
exist by the time we reach its vicinity. If the 
distance we travel each year were compared 
to a period on this page, we would still have 
over a quarter of a mile to go. Yes, math is 
a tremendous collossus but all things abide 
by its laws, just as they did trillions and 
octillions of years ago and just as they will 
always. 

It’s not hard to love math. It’s not hard to 
excel in math. It’s not truly hard to under- 
stand math, and, yet, it’s not all that easy, 
but, oh, it’s so hard to to live without it. 
Nearly all our modern conveniences and 
pleasures are involved in mathematics since 
the men who built them were scientists who 
had to have a thorough knowledge of the 
laws of math to do what they have done. 
Think of the laws of gravity, the universe, 
even oblivion, are within the understand- 
able realms of this wonderful science. 

My advice to everyone is to accept math 
and cultivate an interggt in it. 


Eprror’s Notre. Young Bob Cross has expressed 
himself very well. Note that he not only points out 
the universality of mathematics but he also gives 
some advice on problem solving when he suggests 
solving problems by several methods. He points to 
the elements of certainty and discipline in the study 
of mathematics. One suspects that here is a young 
man who has the capacity for and the will to 
achieve the goals that he has set for himself. Our 
best wishes to him. 








How Profitable Is the Usual Problem 
Work in Arithmetic? 


Guy M. WILSON 
Wellesley Hills, Mass. 


HERE are at least three distinct types of 

material in arithmetic,—drill, prob- 
lem, and appreciation. Each type of ma- 
terial carries a distinct aim. 

The aim in drill is perfect mastery of the 
processes which make up 90% of ordinary 
adult figuring. This means the four funda- 
mental processes and little more. Drill is 
usually begun too soon and carried too far; 
it should be kept well behind meaning and 
motivation. The load must be small enough 
to make mastery possible. 

Much of the appreciation material of 
arithmetic is for reference only, for most 
children. It can include complicated frac- 
tions, decimals beyond a reading knowledge, 
ratio, mensuration, and short units in alge- 
bra and geometry. However, for the bright 
pupil who likes mathematics, this little-used 
material can become more than topics for 
reference; it can become his intellectual 
recreational opportunity, and an introduc- 
tion to phases of mathematics which he will 
pursue further in high school and college. 

The true aim of problem work is the de- 
velopment of judgment in business. The 
explanation of this aim is the main purpose 
of this brief article. 

Arithmetic is a useful tool for checking on 
alternate business decisions. Which is the 
better plan? Which is the less expensive? 
Which promises the greater return? Should 
I pay the extra price demanded for a vacant 
lot in a _ well-established neighborhood? 
Should I buy a new car or a used car? These 
women’s dresses, says a women’s apparel 
shop-owner, are not moving as expected; 
shall I mark them down and insert a display 
ad in the Sunday papers? If I do, can I still 
make a profit? 
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And always the business man or woman 
figures in a situation with which he is fa. 
miliar. A druggist in Boston, with no bus- 
ness experience outside the Boston area, isn’t 
spending his time figuring on farm crops in 
Ohio or Minnesota. 

Furthermore, in real life figuring is alway 
in terms of accumulated data. A department 
store manager studies his sales and _ profit 
reports to see which departments are doing 
well, which if any are losing money for the 
store. Which departments need more help’ 
Where can expenses be reduced? And in all 
of this the manager is figuring in a field of 
experience, where he knows the meaning @ 
what he is doing. 

By contrast, as I look into the pages ofa 
sixth grade arithmetic text, I see that a sixth 
grade pupil is expected to figure on bee 
hives and honey, cartons of eggs, buying 
farm land, selling butcher cattle, buying 
wire fencing to fence a field and at a price 
per rod that is far from realistic, and on and 
on indefinitely. One text series analyzed by 
a graduate student, shows over 2000 differ 
ent business situations for pupils to figure 
Study of adult figuring shows that the aver 
age adult seldom figures on as many as fifty 
different business situations. 

Without an experience basis, writte 
problems are meaningless; they are merely 
disguised drill. If an adult or a business mat 
seldom or never figures in situations outside 
his experience, why should pupils in schoo 
be asked to do so? 

The seven “problems’’ on one page of tht 
aforementioned sixth grade text indicate: 

(1) that Mrs. Carter bought 5 clothesline, 
each 50 ft. long. What would Mrs. Carter é 
with five clotheslines? 
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(2) that Helen bought a dress for $10.95; 
probable, but what about quality, etc. Did 
she use good judgment? 

(3) that a rancher with 1500 sheep, 
sheared half of them and had an average of 
so many pounds of wool per fleece. How 
many pupils or teachers would know how 
much a fleece should weigh? Only about 
one-sixth of our population now live on 
farms, and most farms do not keep sheep; so 
only a small fraction of pupils would have 
any experience basis for judgment. And why 
would a rancher shear only half his sheep? 

(4) that Mr. Ross has 5 horses (as well as 
cattle and sheep) on his 160-acre farm. 
Horses are now improbable on a farm of 
that size; the tractor has taken over. 

(5) that bus fares are 7¢; improbable. 

(6) that Mrs. Ward bought ground round 
steak at 52¢ a pound. 

(7) that beaver skins were sold at $7.50 
each. How many pupils (or teachers) have 
had any experience with the sale of beaver 
skins? 

This page of written, or verbal, problems 
leaves a critical reader with many questions. 
Can school time be profitably spent on such 
work, especially in view of the fact that 
functional problem units can provide a busi- 
ness approach and an opportunity for judg- 
ment as in real life? 

It is true that textbook “‘problems” work 
isnot now as bad as it was a few decades 
ago. The “‘catch” problem has been largely 
diminated, and “unified situations” replace 
iN a measure, the strictly isolated problem 
lists. But we need to go much further. Func- 
tional problem units, well chosen and prop- 
tly adapted, can provide opportunities for 
judgment on a basis of collected data, fairly 
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comparablé to the judgment opportunities 
in real life. There is now adequate proof that 
this is a feasible undertaking and that su- 
perior values accrue to the pupils. See refer- 
tncee No. 7. It is not to our credit that Col- 
turn’s idea of “number by development,” or 
uental discipline, continues to direct much 
{our work in arithmetic, particularly our 
problem work. 


In real life, arithmetic is the handmaid of 
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business, and in our schools arithmetic, par- 
ticularly the problem phases of arithmetic, 
need not be artificial and meaningless; prob- 
lems can have a significant business basis. 
The boy who went to the store with a dime 
and came back with a Hershey bar and a 
great big nickel, had experienced arithmetic 
on a real life basis; he had had a business 
experience. Jim had learned to make his 
own bed during a few weeks at a summer 
camp. His wise mother capitalized this ex- 
perience by hiring him to take over bed 
making in the home, and this resulted in a 
growing savings account. 

All the problem work in arithmetic can 
be developed as business experience. Most 
units will be based upon home experiences 
and the family budget, but some pupils will 
have the necessary experience to permit the 
development of vocational problem units. 
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berg, Publisher, New York, 1928. For over a 
generation now, keen thinkers have seen the 
need for experience as a basis for meaningful 
arithmetic. 


Eprror’s Nore. Whether or not we agree with 
Professor Wilson we must acknowledge his challenge 
to reappraise our view of the role of the written 
problem in arithmetic. Is he correct in saying, ““The 
true aim of problem work is the development of 
judgment in business”? Is the primary aim of a 
problem dealing with livestock to give a knowledge 
of the business of dealing with livestock? Are we to 
restrict problems in textbooks to those that are cur- 
rent and common to the age-grade level of pupils 


Understanding Meanings in Arithmetic |i: 


Davin RAPPAPORT 


who use the particular text? Are we expecting text. 
books for the Boston area and different books fy 
the farms of Dakota? The editor is disturbed by D. > 
Wilson’s narrowing the scope of arithmetic. He bef be 
lieves that arithmetic should be so learned that im. 
portant principles are established and that thee 
should be used in a variety of situations. This pro. 
ess of generalization is a part of the program inf mi 
arithmetic. He agrees that a problem about th 
ratio of corn to hogs may have less local significance 
in Maine than it does in Iowa but as a teacher hep ™ 
never felt it obligatory to use all the problems in; 
book for all the pupils. Read Dr. Wilson’s statemer: 
carefully and see if you agree and if you disagree lx 
sure that you can defend your own views. 


Chicago Teachers College trac 


—— the last twenty years a great deal 


has been written about ‘‘meaningful 
arithmetic.”” Although there is some con- 
fusion over the terminology surrounding 
meaningful arithmetic as well as difference 
of opinion as to what constitutes a program 
of meaningful arithmetic, the term itself has 
been generally accepted by teachers and 
administrators. There is general agreement, 
expressed in the literature, that the basic 
meanings in arithmetic include the under- 
standing of counting, place value, the deci- 
mal number system, the meaning of addi- 
tion, subtraction, multiplication, and di- 
vision with integers, fractions, and decimals, 
and the meaning of percentage. 

It is also generally agreed, according to 
the literature, that arithmetic is a thought 
process involving generalization, organiza- 
tion, integration and reorganization of ex- 
perience. This thinking about meaningful 
arithmetic has emphasized a need for a 
change in the concept of teaching. The role 
of the teacher has become one of motivating 
and stimulating the child to discover the 
meanings in arithmetic. Instead of requiring 
the child to follow set patterns without 
reasons or explanations the teacher provides 
a learning situation in which the child gains 
insight and understanding. Such modern 
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procedures have led to a change in the cong ' 
cept of drill which should come after under§ "“ 
standing has been developed and _ whicif UP 
should not be used prematurely as a methoif 
of teaching the processes in arithmetic. Drip" 
that comes after the meanings have beg 
established may well be called meaningfilf ‘4 
practice and should be used by the teachenf"* 

An observation of the practices of teachenp“e 
reveals that many teachers give only lj lot 
service to the idea of meaning in arithf°™ 
metic. According to Van Engen: llov 


The word “meaning” has found its way into th 
language of the arithmetic, in the past decade, wit 
ever increasing frequency. Like many words, whit 
are used frequently, there seems to be evidence tht 
all teachers really do not interpret the ‘‘meaning’ 
meanings in the same way when applied to arithgple | 
metic. As evidence, read the protests found in th 
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an over-emphasis, upon the development of 
computational skill. Some justify this in the 
belief that computational skill leads to un- 
derstanding. 

This writer conducted a study to deter- 
mine the relationship between computa- 
tional skill and the understanding of the 
meanings in arithmetic.? 


Design of the Study 


The California Arithmetic Test, Intermedi- 
ate Form, for Grades 7-8-9 was administered 
to 271 7B pupils and to 110 8B pupils. Only 
the computation parts of the test, namely, 
Test 4, Sections E, F, G and H were used in 
der to determine the degree of computa- 
tional skill attained by the subjects of this 
study. A section was devoted to each of the 
four fundamental processes of addition, sub- 
action, multiplication, and division. Al- 
though the test directions allowed 10 minutes 
for each of the first two sections and 12 min- 
utes for each of the last two sections, the 
pupils were allowed an extra 16 minutes at 
the conclusion of the prescribed time be- 
cause the purpose of administering this test 
was to determine the computational skill, 
and not the grade placement, achieved by 
the pupils. Whereas only a few pupils were 
able to complete the test in the original time 
llotted, only two or three were unable to 
complete the test with the 
lowed. 
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After all of the test papers were scored, the 
pupils were classified into three groups. 
ae Group I was composed of those pupils whose 
caning’d ‘ores were above the mean of the total sam- 
d to arith™ple plus one standard deviation. Group II 
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*David Rappaport, ‘‘An Investigation of the De- 
esearch @#@ of Understanding of Meanings in Arithmetic of 
for the Pupils in Selected Elementary Schools,” (unpub- 
> Ma ted Doctor’s dissertation, Northwestern Univer- 

iy, Evanston, Illinois, 1957). 
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putation test was given, the children were 
administered the writer’s original meanings 
test, A Test On Basic Concepts and Processes of 
Arithmetic.*® This test of 16 basic concepts 
was composed of three parts. Part I con- 
tained 48 exercises to test the basic ideas of 
arithmetic. Some of the exercises have only 
one part while others have a varying num- 
ber of parts. An exercise was marked cor- 
rect only if all of the parts were answered 
correctly. Any incorrect response in a series 
of steps was considered to be an indication 
that the child did not have complete under- 
standing of the process performed. Part II 
was composed of 17 exercises that repeated 
the basic ideas of Part I, but on a more diffi- 
cult or advanced level. Part III contained 
only 7 exercises that tested the thought proc- 
esses of Parts I and II, but these exercises 
were considered to be more difficult than 
the corresponding exercises in the other 
parts. For the purpose of administering the 
test Parts II and III were combined as one 
part and were called Part II of the meanings 
test. The pupils were allowed 45 minutes for 
Part I and 30 minutes for Part II with a ten 
minute recess after Part I was administered. 

Coefficients of correlation between the 
standardized computation test and the 
writer’s meanings test were calculated for 
the total sample and for each of the three 
groups classified according to the achieve- 
ment on the computation test. 

Findings 

1. The seventh grade pupils had a mean 
score of 51.87 (representing 65% mastery) 
on the California Arithmetic Test and a stand- 
ard deviation of 14.85. The pupils that rated 
high had scores above 66.72 (51.87+ 14.85); 
the average group had scores between 66.72 
and 37.02 (51.87+14.85), and the low 
group had scores below 37.02. The high 
group successfully answered at least 83 per 
cent of the 80 items that composed the com- 
putation test. Of the 51 pupils in this group, 
20 had scores of 72 or higher, a 90 per cent 

3 A specimen copy of this test is included in the 
author’s dissertation which can be read in the li- 
brary of Northwestern University. A limited num- 


ber of copies will be mailed to interested persons 
upon request. 
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achievement, while 10 had scores of 75 or The eighth graders achieved a mean of 
higher, a 95 per cent achievement. This 30.42 on the Meanings Test and a standan 
shows that the top group had achieved high deviation of 12.50. Almost 74 per cent o 
computational skill, assuming that 90 per this group achieved less than 50 per cent op 
cent is considered high achievement. this test. 
The eighth grade pupils had a mean score 3. The coefficients of correlation between 
of 62.12 on the California Arithmetic Test and the computation and meanings tests were a 
a standard deviation of 12.29. The pupils follows: 
who rated high had scores above 74.41 a. Seventh Graders 


(62.12+12.29), the average group had (1) .63 for the group as a whole 
scores between 74.41 and 49.83 (62.12 (2) .54 for the high group 
—12.29), and the low group had scores be- (3) .39 for the average group 
low 49.83. The mean of 62.12 represented (4) .31 for the low group. 
approximately 78 per cent of the 80 items. b. Eighth Graders 
Pupils whose scores were 74.41 or above had (1) .63 for the group as a whole 
an achievement of 93 per cent or higher. Of (2) .19 for the high group 
the 15 pupils in the high group, 8 scored at (3) .40 for the average group 
least 78 and 2 pupils had perfect scores of (4) .18 for the low group. 
80. The high group of these eighth graders ~ 
had achieved very high computational skill. Conclusions 
2. The seventh grade pupils achieved a The following conclusions were draw 
mean of 26.98 on the writer's Meanings from this study: 
Test and a standard deviation of 11.90. This 1. The seventh and eighth grade pupil 


indicates that the pupils of this study aver- did not have an adequate understanding @ 
aged 37 per cent (27 out of 72 items) under- the meanings in arithmetic, assuming that: 
standing of the basic concepts and processes score below 50 per cent was an indication¢ 
in arithmetic. Only 8 of the 299 pupils (this inadequacy. 
number, 299, includes 28 who did not take 2. Computational skill was not an indica 
the computation test and were, thus, not tion of the understanding of the meanings? 
included in the correlations) showed an __ the processes used in the computation. Som 
understanding of 75 per cent or higher and __ pupils with very high computation scort 
only 63 showed an understanding of 50 per achieved very lowscores on the meaningstes 
cent or better. The lack of understanding of 3. Pupils tended to follow mechanica 
the meanings in arithmetic achieved by the _ processes rather than meaningful interpreté 
pupils of this study becomes more apparent _ tions. They answered questions that were nt! 
by the fact that 236, or 79 per cent of the required by doing work in the margins of tht 
children, had an understanding below 50 test papers although they were specificall 
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test itself some exercises were worked out 
completely. The pupil was merely asked to 
explain the steps that had been performed. 
Yet the pupils often worked out the exercises 
in the margin and arrived at the answer al- 
ready given instead of explaining the steps 
needed to derive the answer. 

4. Pupils showed a greater concern over 
the derivation of answers to arithmetical ex- 
ercises than in understanding the meanings 
in arithmetic. 


Recommendations 


The results of this study indicate a wide’ 
discrepancy between computational skill 
and understanding. Teachers and school ad- 
ministrators should make every effort to 
narrow this gap between skill and under- 
standing. The following are just a few sug- 
gestions that would help children develop 
understanding of the basic meanings in 
arithmetic. 

1, Teachers are sometimes unaware of 
what meanings in arithmetic should be 
learned by the pupils. Administrators, as 
well as teachers, should have an under- 
standing of the basic meanings in arith- 
metic, and they should see that these mean- 
ings are stated clearly and interpreted in the 
course of study, outlines, or curriculum 
guides. ‘These meanings are often implied in 
the curriculum guides but this implication 
snot sufficient to make the teacher aware 
of the specific meanings. 

2. Teachers should examine their own 
understanding of the basic meanings in 
arithmetic. Many teachers have learned 
their arithmetic as a skill subject by meth- 
ds of drill. Such teachers should attend 
ome classes at teacher training institutions 
rt else, the administrator should establish 
an in-service training program. 

3. Teachers should motivate, stimulate, 
and create a learning atmosphere in which 
pupils discover for themselves the meanings 





arithmetic. They will have to move more 
lowly, especially the teachers in the pri- 
lary grades, in order to give the pupils time 
iid opportunities in which to make these 
discoveries, Many teachers rush to the ab- 
“tact levels of arithmetic too soon. They 
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should show a greater concern for the 

thought processes involved in the solution of 

arithmetic exercises. Children must learn to 

do accurate work and will, therefore, need a 

great deal of practice. But practice should , 
come after understandings have been de-' 
veloped. 

4. Some school administrators and teach- 
ers have been satisfied with the mere de- 
velopment of computational skills. Arith- 
metic then becomes a tool subject and drill 
becomes the method of instruction. This 
study has shown that skills are not enough, 
that understandings are needed. Some 
teachers have refrained from emphasis on 
meanings because they fear that their pupils” 
will make slow progress. They fear that their 
class will not do as well on standardized 
arithmetic tests. The misuse of standardized 
tests has been treated in the literature and 
will not be discussed here. 

The writer hopes that the conditions de- 
scribed in this study will help teachers and 
administrators to become more aware of the 
discrepancy between computational skill 
and understanding of the basic meanings in 
arithmetic and that they will take steps, 
where such are necessary, to develop a pro- 
gram of meaningful arithmetic. 


Eprror’s Nore. Children tend to learn just about 
that which the schools honestly try to teach. Dr. 
Rappaport’s sample contained pupils who had 
learned computations rather well but were not so 
well grounded in the understandings which he 
measured. The comparatively low correlations be- 
tween these two factors shows that teaching for the 
one does not insure the other. The pupils tended to 
mechanical processes. One asks whether the varia- 
bles might not have been better chosen. For exam- 
ple, let one be degree of understanding of a process 
such as division and the other the degree of compe- 
tence in computations of division. This would be a 
more acceptable argument than one derived from a 
general test of understanding and one of computa- 
tions, 

Dr. Rappaport feels that administrators, super- 
visors and teachers should have a clear understand- 
ing of the basic meanings in arithmetic, and that 
these should be clearly stated in courses of study, 
curriculum guides, and outlines; that teachers 
should motivate, stimulate, and create a learning 
atmosphere in which pupils discover for themselves 
the meanings in arithmetic; that children need 
much practice to do accurate work but this should 
come AFTER meanings have been developed and 
not before—in other words, MEANINGFUL 
PRACTICE instead of meaningless drill. 








A Short Method of Long Division 


Rusy SLAUGHTER HASSELL 
San Jose, Calif. 


I. When the divisor is composed of 
two digits: 


I will write down a small number first, 
using the divisor 12. 

The second example will have a divisor 
with three digits, and the third will have a 
divisor with four digits. 


EXAMPLE #1 
LEFT RIGHT 
12 | 2475.03 | 206.25 
ae 
30 
63 
3 


Twelve into 24 goes two times. Put the 
figure 2 in the right hand block. Say two by 
12 is 24, and nothing is 24. Bring down 7 
under the 7. Say 12 into 7 goes no times. 
Put a zero next to the two in the right hand 
block. Bring down 5 under 5. You now have 
the figure 75. 12 goes into 75 six times plus. 
Now put 6 in the right hand block. Now say 
6 times 12 is 72 and 3 is 75, put 3 under the 
above, and bring down zero. You now have 
the figure 30. 12 goes into 30 two times plus. 
Put the figure 2 next to six in the right hand 
block. Now you say 2 times 2 is 4, and 4 from 
10 leaves 6. Put six under the zero above, 
then say 2 times 1 is 2, and one to carry* is 
3, and 3 from 3 leaves nothing. Now bring 
the figure 3 above down and you have the 
figure 63. Twelve goes into 63 five times 
plus. Put 5 in the right hand block. Now say 
5 times 2 is ten. Ten from 13 leaves 3. Put 
the 3 under the above 3. Then say 5 times 
one is 5, and one to carry is 6, and 6 from 
six leaves nothing. You now have the figure 
3 which is the remainder or 3/12 or 1/4. The 
total answer is 206.25 and 1/4 cent. 


* “Carry figures” may be inserted if needed. 
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II. When the divisor is composed 
of three digits: 


EXAMPLE #2 


LEFT RIGHT 
250 | 481,509 | 1926 9/250 
231 5 
6 50 
1 509 
0 009 


250 into 481 goes one times plus. Now 
say one times zero is zero. Zero from |! 
leaves one. Put down one. One times 5 is 5. 
5 from 8 is 3. Put down 3 under 8. One times 
two is two. Put 2 under 4. You now have the 
figure 231. 250 won’t go into 231, so bring 
down the above 5. You now have the figure 
2315. 250 goes into 2315 nine times plus 
Nine times zero is zero, and zero from 5 
leaves 5. Put 5 under 5. Nine times 5 is 45, 
and 6 is 51. Put 6 under the one. Nine times 
2 is 18, and 5 to carry is 23, so there is noth 
ing to put down under 23. You now have 
the number 65 which can’t be divided by 
250, so bring down the above zero. You now 
have the figure 650. Divide 650 by 250. 25! 
goes into 650 2 times plus. 2 times zero i 
zero, and zero from zero is zero. Put ze 
under zero. Two times 5 is 10 and 10 from 
15 leaves 5. Put down 5. Two times twos 
four and one to carry is 5. Five from 6 
leaves one. Put down one. You now hayvt 
150. 250 won’t go into 150, so bring dow! 
the above figure 9. Six times 5 is 30, am 
nothing is 30. Bring down zero. Six times¢ 
is 12, and 3 to carry is 15. Fifteen from } 
leaves nothing. Bring down 2 zeros. Yo 
have the remainder 0009. The correct a 
swer is 1926 and 9/250. 
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III. When the divisor is composed 
of four digits: 


EXAMPLE #3 


LEFT RIGHT 
3695 579821 156 and 3401 remainder 
21032 
25571 
3401 


3695 goes into 5798 one times plus. One 
times 5 is 5, and 3 is 8. Put 3 under 8. One 
times 9 is 9 and nothing is 9. Put zero under 
9, One times six is six and 1 is 7. Put 1 under 
7. One times 3 is 3 and 2 is 5. You now have 
the number 2103. Now bring down the 
above 2. The number is 21032. 3695 goes 
into 21032 five times plus. Five times 5 is 25 
and 7 is 32. Put down 7. Five times 9 is 45 
and 3 to carry is 48 and 5 is 53. Put down 5. 
jtimes 6 is 30 and 5 to carry is 35. 35 fron 40 
leaves 5. Put down 5. Five times 3 is 15 and 4 
is19. Nineteen from 21 leaves 2. Put down 2. 
You now have 2557. Bring down the above 
one and you have the number 25571. Now 
divide 25571 by 3695. 3695 goes into 25571 6 
times plus. Six times 5 is 30, and one is 31. 


Put down 1. Six times 9 is 54 and 3 to carry 
is 57, and nothing makes 57. Put down zero. 
Six times 6 is 36 and 5 is 41. 41 from 45 
leaves 4. Put down 4. Six times 3 is 18 and 4 
to carry is 22. Twenty-two from 25 leaves 3. 
Put down 3. You now have the number 3401 
which is the remainder. Correct answer is 
156 and 3401/3695. 

The following example is proof that the 
answer is correct: 


3695 
X 156 
22170 
18475 
3695 


576420 
____ 3401 Remainder 
579,821 Correct Answer. 


Eprror’s Note. Readers may wish to have cer- 
tain of their more able pupils try this method of 
division which omits some of the pencil work of the 
conventional method. They will recall a similarity 
with synthetic division which they may have learned 
in algebra. The historical development of division 
involves many interesting frames and devices. The 
reader will find many of these illustrated in Smith’s 
History of Mathematics, Volume II, published by 
Ginn and Company. 


Illinois Council Meetings 


In order that more people can attend, the 
Illinois Council of Teachers of Mathematics 
holding six sectional meetings this spring. 
fach meeting has a section devoted to arith- 
metic and under the guidance of a capable 
ader. Among the well known speakers are 
Dr. Nathan Lazar, Dr. Kenneth May, Dr. 
Robert Pingry, Dr. Donavon Johnson, Dr. 
Philip Jones, and Dr. Alice Hach. Detailed 
programs for the various sections may be had 
tom Dr. Francis R. Brown of Illinois State 
Normal University at Normal, Illinois. The 
(ates for the meetings are given below. 


SATURDAY, Marcu 15 


kllerville Township High School, Bellerville 


SATURDAY, MARCH 22 


Hinsdale Township High School, Hinsdale 


SATURDAY, MARCH 22 


Western Illinois University, Macomb 


WEDNESDAY, APRIL 16 


Eastern Illinois University, Charleston 


SATURDAY, APRIL 19. 


Southern Illinois University, Carbondale 


SATURDAY, APRIL 19 


Illinois State Normal University, Normal 





Counting and Arithmetic in the Infants School. 
Bass, W. G. and Dowty, O. S. London, 
England: George G. Harrap and Com- 
pany, Ltd. 


This book describes the method of instruc- 
tion and ideas developed in the English In- 
fant School where ages range from five to 
seven years. 

It is interesting to note variations in pro- 
cedures between those practices in England 
and in the United States. Thus, the book is 
primarily informational to the reader. As 
for evaluating the merits of either program, 
some kind of comparative study would be 
necessary. 

The reviewer then will attempt to identify 
some of the differences as she observes them. 
Where in many instances attention is first 
given to the collection idea, the cardinal 
idea of number, and which seems to us an 
effective development of the concept of 
number in American schools, procedures in 
this book place emphasis on the series idea. 
All counting and processes are developed 
using the number line, rather than collec- 
tions of groups of objects. Furthermore, to 
develop any new idea, the following se- 
quence of activities is followed. There is first 
an informal teacher-demonstration. This is 
followed by demonstrations on the part of 
the children, and finally, children have ma- 
terials where each may work with the idea 
using his own materials. The ideas are 
structured for the children. However, chil- 
dren are encouraged, according to this 
reference, to discover patterns. We contrast 
this with our practice of discovery and 
generalization. . 

The action of processes receives particular 
emphasis just as they are given in America. 
However, where we think of processes as 
regroupings in combining or separating 
collections, in the English Schools addition 
is associated with going to the number line, 
subtraction as coming from the number line, 
multiplication as going to the number line 
in groups, and division as coming from the 
number line in groups. 

Too, instead of so-called uneven division 
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being expressed as so many groups and a 
remainder, as 2)9 being 4 groups of 2 and 
a remainder of 1, or just 4 and a remainder 
of 1, they would explain this as 4 groups of 
2 and 1 part of a group of 2. Although they 
write the answer 43, the ‘}’ is not referred 
to as a fraction. Furthermore, they use the 
notation, %, where the ‘2’ below the line 
and in parentheses means how many groups 
of 2 in 10. 

Other variations in content are the atten. 
tion given to directed counting, to unit 
fractions, to money, and the interchange of 
letters and numbers. Counting steps for. 
wards and backwards directs attention to 
directed counting which in turn enable 
them to do some elementary work with 
negative numbers with young children 
Again, the number line is the device used to 
develop these ideas. The curve of unit frae- 
tions and the “‘Convecta Fraction Board” 
are used effectively in developing the cop 
cepts of fractions—relationships, equiva 
lence, and operations. The Counterplay 
Board for each child is a useful device fol. 
lowing the class demonstrations by teacher 
and children in developing the ideas of the 
four fundamental operations with the count: 
ing numbers. Emphasis is placed on rele 
tionship between monetary coins by adding, 
subtracting, multiplying and dividing anc 
changing from one to the other wher 
necessary, rather than by such experience 
of making change, etc. Interchange of letten 
and number may have much merit for mat) 
of our primary children in the States. Chi: 
dren in England learn to substitute letters 
for numbers as in c 3 t and numbers fe 
letters 1, 2, 3, n, 5. 





This book gives us insight into the metho 
of instruction used in English schools # 
developing arithmetical ideas. We find d 
ferences when comparing these methods at 
those being used in American schools. Whit 
approach is better? We would need to mal 
some measures of learning results. The ® 
viewer believes that there is merit in aspe 
of both programs. 





E. GLENADINE GIBB 
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Something New to Try 


Many youngsters who have asked me if 
there was any way of making long division 
palatable have discovered in this method an 
end to their former frustration and often 
surprisingly enough after a short trial period 
find they can endure and even like long 
division. 

I recommend that teachers and students 
who try this technique do at least a dozen 
problems alternately with the traditional 
method before they discard the new opera- 
tion because it is new and therefore suspect 














Sample 1 
Key 144 
I— 12) 1728 
2— 24 12 
4— 48 §2 
8— 96 48 
Check—120 48 
48 
Sample 2 
Key Dbls. 256 
1— 179) 45824 
2— 358 358 
4— 716 1002 
8— 1432 895 
Check — 1790 1074 


1074 


First the divisor is doubled three times, 
with (1) being placed next to the divisor, 
(2) placed next to the first doubling, (4) next 
to the 2nd doubling, and (8) next to the last 
doubling; meaning respectively 1, 2, 4, and 
$ times the divisor. 

To test for 3 times the divisor we add the 
doublings opposite the key numbers for 1 
and 2; to test for 5 times the divisor we add 
the doublings opposite the key numbers 1 
and 4; for trial (6) use keys 2 and 4; for trial 
?) use the sum of keys 1, 2 and 4 or 1 from 
*; for trial of 9 times the divisor use the 
doublings opposite 1 and 8. 
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We check the results of our doublings by 
adding the doublings opposite the key 
numbers 2 and 8 which should give us ten 
times the original divisqr; if it does not, we 
must do our doubling again. 

We now proceed easily with our long 
division in the usual way with the aid of so 
many known and accurate key trial divisors, 
eliminating guesswork. No multiplication 
tables are necessary beyond the two’s table, 
quite a boon to the youngster who does not 
know his tables and to the teacher who has 
the double complication and frustration of 
trying to teach long division to students not 
knowing their tables. Most youngsters 
learned the two’s table before other mathe- 
matical obstacles had caused them to give 
up in the arithmetic field as being a field 
too difficult for their intellects. This method 
of long division may well salvage the self 
respect of many of these students enabling 
them to go on in the field of mathematics. 

Contributed by 
ARNOLD F. TorRRANCE 
Garden City, N. Y. 


Dress up Your Graphs 


The teaching unit on graphing in junior 
high school grades is sometimes a source of 
great inspiration to me. 

If I am to teach the vertical bar, the 
broken line, the circle, or the pictograph 
type, I always try to use some clever ideas in 
different ways to attract interest and atten- 
tion to the title of the graph as well as the 
information it contains. 

The following is a list of things I suggest 
that students try out and they do it with 
great success. 

1. Always use color. Coloring pencils, 
water colors, or crayons for printing titles, 
numbers, drawing or sketching symbols. 

2. Use geometric patterns to fill in verti- 
cal bars or horizontal bars or to draw sym- 
bols in pictographs (triangular, circular, 
rectangular). 

3. Use common symbols to show certain 
ideas ... clouds, sun, rain, snow, hail for 
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WEATHER 
studies). 

If your title suggests school activities such 
as sports, games, hobbies, stamps, areas of 
countries, depths of oceans or lakes, desserts 
eaten, or foods in general, STRESS USE OF 
THEIR SYMBOLS. 

Many students will claim they cannot 
draw these ideas accurately; some sketch; 
others stress authenticity by pasting cut-out 
pictures from magazines of radios, TV sets, 
or actually use a part of their stamp collec- 
tion and paste them on the graph paper. 

During all of this embellishment, I still 
stress the fundamental ideas of the mathe- 
matics involved. These ideas follow AFTER 
our discussion of the planning of the number 


GRAPHS _ (temperature 
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scale, measuring after rounding off, etc. 

4. Stress Originality. Use the topic ¢ 
FAVORITES in developing titles fog 
graphs. Favorite Sports, Desserts, Meat 
Eaten, Books to Read, School Subject 
Types of Music, TV Programs, Colors, ¢ 
Clothing Worn. You soon discover you caf 
not wear out the list of favorite ideas somg 
seventh and eighth graders have on ma 
topics. 

I hope I have given some teachers a f 
ideas so that the next time they teach th 
graphing unit their results will become wo 
of art in mathematics and that they will ha 
much good material for display purposes. 

GEORGE JANICKI 
Elmwood Park, Ill. 
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